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(54) TiUe: (4,4-DIFLUOROBUT-3-ENYLTHIO)-SUBSTITUTED HETEROCYCUC OR CARBOCYCLIC RING COMPOUNDS HAV- 
ING PESTICID AL ACTIVITY 

(57) Abstract 

A compound of formula (I), or a salt thereof, wherein n is 0. 1 or 2; and R is a group of formulae (II) to (XXI), wherein: the 
S(0)nCH2CH2CH"-CF2 group is at least one of Rl (when attached to a carbon atom). R2. R3, R4, R5 or R6; Rl (when attached to a 
caibon atom), R2, R3, R4. R5 and R6 are each independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl, alkynyl, 
cycloalkyl, alkylcycloalkyl, alkoxy. alkenyloxy. alkynyloxy. hydroxyalkyl, alkoxyalkyl, optionally substituted aryl, optionally substituted 
arylalkyl. optionally substituted heteroaryl, optionally substituted heteroarylalkyl, optionally substituted aiyloxy, optionally substituted 
aiylalkoxy. option^y substituted aiyloxyalkyl, optionally substituted heteroaryloxy, optionally substituted heteroaiylalkoxy, optionally 
substituted heteroaryloxyalkyl, haloalkyi, haloalkenyl, haloalkynyl, haloalkoxy, haloalkenyloxy, haloalkynyloxy, halogen, hydroxy, cyano, 
nitio, -NR7R8, -NR7COR8. -NR7CSR8, .NR7S02R8, -N(S02R7)(S02R8). -COR7, -CONR7R8, -alkylCONRTRS, CR7NR8. -COOR7, 
-OCOR7. -SR7, -SOR7, S02R7, -alkyISR7, -alkyISOR7, -alkylS02R7, -0S02R7, -S02NR7R8, -CSNR7R8, SiR7R8R9. -0CH2C02R7, 
-0CH2CH2C02R7. -00NR7S02R8, -alkylCONR7S02R8, -NHCONR7R8. -NHCSNR7R8, or an adjacent pair of Rl, R2, R3. R4. R5 and 
R6 when taken together form a fused 5- or 6-membered carbocyclic or heterocyclic ring; Rl (when attached to a nitrogen atom) is hydrogen, 
optionally substituted alkyl, cycloalkyl. alkylcycloalkyl, hydroxyalkyl, alkoxyalkyl, optionally substituted aiyl, optionally substituted 
arylalkyl, optionally substituted aryloxyalkyl, optionally substituted heteroaryl, optionally substituted heteroarylakyl, optionally substituted 
heteroaryloxyalkyl, haloalkyi, hydroxy, cyano, nitro, -NR7R8, -NR7COR8, NR7CSR8, -NR7COOR8. -NR7S02R8. -N(S02R7)(S02R8), 
-C0R7, -CONR7R8, -alkylCONR7R8, -CR7NR8, -COOR7, -OCOR7, -S0R7, -S02R7. -alkylSR7, -alkylSOR7, -alkylS02R7, -OS02R7, - 
S02NR7NR8. -SR7, -SOR7, -S02R7, -CSNR7R8, -SiR7R8R7. .OCH2C02R7. -OCH2CH2C02R7, .C0NR7SO2R8, -alkylCONR7S02R8, 
-NHCOR7R8, or -NHCSR7R8; and R7, R8 and R9 are each independently hydrogen, optionally substituted alkyl, optionally substituted 
alkenyl, alkynyl, optionally substituted aiyl or optionally substituted arylalkyl, haloalkyi, haloalkenyl. haloalkynyl. halogen, or hydroxy. 
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(4,4-D1fluorobut-3-enyUh1o)-subst1tuted heterocyclic or carbocycllc ring 
compounds having pestlcldal activity 

The present invention relates to novel heterocyclic and phenyl derivatives having 
nematicidal, inseaicidal and acaricidal aaivity, to processes for their preparation, to 
conqx3sitions conitaining thooL and to methods for killing or controlling nematode, insect or 
acaiid pests using them. 

According to the present invention there is provided a con^und of formula (I), or a 
salt thereo:^ wherein n is 0, 1 or 2; and R is a axnxp of formula (H) to (XXL), wherein: 

the S(0)nCH2CH2CH==CF2 groiip is at least one of Rl (when attached to a carbon 
atom), RZ R3, R4, R5 or R6; 

Rl (when attached to a carbon atom), R2, R3, R4, R5 and R6 are each independendy 
hydrogen, optionally substituted all^l, optionally substituted alkenyl, alkynyl, cycloalkyl, 
alkylcycloalltyl, alkoxy, alkenyloxy, alkynylo?^, hydroxyalkyl, alko^^alkyl, optionally 
substituted aryl, optionally substituted arylalkyL optionally substituted heteroaxyl, optionally 
substituted heteroaiylalkyl, optionally substituted aiyloxy, optionally substituted axylalko?^, 
optionally substituted aryloxyalkyl, optionally substituted heteroaiyloxy, optionally 
substitQted heteroarylalko?<y, optionally substituted heteroarylo^^alkyL haloallQ^l, haloalkenyl, 
haloalkynyl, haloalko?^, haloalkenyloxy, haloalkynylow, halogen, hydroxy, cyano, nitro, 
-NR7R8, -NR7COR8, -NR7CSR8, -NR7S02R8, -N(S02R7XS02R8), -COR7, -CONR7R8, 
-alkyICONR7R8, -CR7NR8, -COOR7, jOCOR7, .SR7, -SOR7, .S02R7, -alkylSR7, 
-alkylSOR7, -alkylS02R7, -OS02R7, -S02NR7R8, -CSNR7R8, -SiR7R8R9, -CXH2C02R7, 
-OCH2CH2C02R7, -CONR7S02R8, •alkylCONR7S02R8, -KIHCONRTRS, -NHCSNR7R8, 
or an adjacent pair of Rl, R2, R3, R4, R5 and R6 when taken together form a fused 5- or 
6-membered carbocyclic or heterocyclic ring; 

Rl (wiien attached to a nitrogen atom) is hydrogen, optionally substituted sUkyl, 
cycloalkyl, alkylcycloalkyl, hydroxyalkyl, alkoxyalkyl, optionally substituted aryl, optionally 
substituted axylalkyl, optionally substituted arylo^alkyl, optionally substituted heteroaiyl, 
optionally substituted heteroarylalkyl, optionally substituted heteroaryloxyalkyl, haloalkyl, 
hydroxy, cyano. nitro, -NR7R8, -NR7COR8, NR7CSR8, -NR7CCXDR8, -NR7S02R8, 



-N(S02R7)(S02R8X -COR7, -CONR7R8, -alkylCONR7R8, -CR7NR8, -COOR7, -OCOR7, 
-SOR7, -S02R7, -alkylSRZ -alkylSOR7, -alkylS02R7, -OS02R7, .S02NR7NR8, -SR7. 
-SOR7, -S02R7, -CSNR7R8, -SiR7R8R7, -OCH2C02R7, -CX:H2CH2C02R7, 
-CONR7S02R8, -alkylCONR7S02R8. - NHCOR7R8, or -NHCSR7R8: and 
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R7, R8 and R9 are each independently hydrogen, optionally substituted all^l, 
(penally substituted alkenyl, aSkynyl, optionally substituted aryl, optionally substituted 
aiylall^l, haloallg^l, haloalko^I, haloalkynyl, halogen, or hydroxy. 

We would exp]sm Aat, for ease of referaice only, the substituents on the R group 
have been named in accordance wifli their position on fliis R group. For example, vhsn R 
has the formula (B), substituenis R2, R3, R4 and R5 are in positions 2, 3, 4, and 5, 
respectively, on the ring. For the avoidance of doubt, the -S(0)nCH2CH2CH<T2 group can 
be at any of tte substituent positions indicated by Rl (whai attached to a carbon atom) to 
R6. 

When aity one of Rl to R9 is an all^l group, or contains an all^l moiety, it may be 
straight or branched chain and is preferably Cl-6 alkyl, even more preferably Cl-4 alkyl, for 
example methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, seo-butyl or t-butyl. When the 
alkyl group is acting as a "linking" groiqj, ie R-alkyl- , for example in R-alkylSR7, CM 
alkyl or Cl-2 alkyl are particularly preferred. 

When any one of Rl to R8 is a substituted all^l ffxsup, or contains a substituted alkyl 
moiety, it may conqjrise one or more subsitutaits chosen fiom halogen, nitro, (^ano, - 
COOR7 or a salt thereof hydroxy, alkoxy, alkojgimino, alkoxycarbonyl, carbamoyl, mono- 
or di-all^Icarbamoyl, amino, mono- ot di-allgrlamino, acylamido (preferably Cl-6 
acylamido), alkanesulfonyl, and arylsulfonyl, >^ch m^ itself be substituted wife halogen, 
alkoTty or nitro. 

When saay one of Rl to R8 is an alkaiyl ot alkynyl groiq), or contains an alkenyl ot 
alkynyl moiety, it may be straight ot branched diain and is preferably C2-6 alkenyl ot C2-6 
alkynyl, even more preferably C2-4 alkenyl ot C2-4 alkynyl, fOT cxan?)le vinyl, allyl, 
but-3-cnyl, 3-niethyl-but-3-eityl, ethynyl ot propaigyL 

Whai aity one of Rl to R8 is a substituted alkenyl gpxsp, ot contains a substituted 
alkettyl moiety, it may conqirise one ot more suhsitutents diosen firan halogen, COOR7 ot a 
salt thereof hydnnty, nitro and cymo. 

Whai aity one of Rl to R6 is a <ycloalkyl ot alltylcydoalltyl groiq>, ot ccmtains a 
cycloalkyl ot alkylcycloalltyl moiety, it is preferably C3-6 cydoalkyl ot C4-7 alkylcycloalkyl, 
fOT example, cyclcpxipyl, cyclqpentyl, cyclohexyl ot methylcycloproiRyl. 

When arty one of Rl to R6 is an alkoxy, allreityloxy, alkynyloxy ot alkoxyalkyi 
group, OT contains sudi a moiety, it is preferably Cl-6 alkoxy, fOT example, methoxy, 
ethoxy, n-propoxy, iso-propojty, n-butoxy, iso-buto3ty, sec-butojty and t-butoxy; C2-6 
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alkenylo^o^, for exanple, vinylo?^, allylo^, biit-3-enylo:^ and 3-methylbut-3-enyloxy; C2-6 
alkynylojy, for exan^le, propargyloxy; C2-6 monoalkoxyalkyl, for exanple, 
methoxymethyl, tnethoxyethyl and etfao^^rmethyl; or C3-6 dialko?^alkyI, for exanple, 
dimetho>;ymethyl and dietho^iymetfayl. 

When any one of Rl to R9 is aryl, or contains an aryl moiety, it is preferably C6-10 
aryl, more preferably it is phaiyl. When any one of Rl to R9 is aiylalkyl, it is preferably C6- 
10 aiyl-methyl or C6-10 aryl-ethyl, even more preferably baizyl or phenethyL 

When any one of Rl to R6 is hetCToaiyl, or contains a h^eroaryl moiety, it is 
preferably a 5 or 6 membered ring containing at least one O, N or S atom as the heteroatom, 
for exan^le, pyridine, pyrrole, pyrazine, fiiran or thiophaie. When any one of Rl to R6 is 
heteroaiylall^l, it is preferably heteroaiyl-Cl-2 alkyl. 

When any one of Rl to R9 is a substituted aryl, aiylalkyl, heteroaryl, or 
heteroaiylalkyl group, it may conqnise one or more substituents chosen ftom all^l, aSkoxy^ 
haloalkyl, halogen, hydro?^, COOR7 (or a salt thereof), aminosulfonyl, cyano or nitro. 
Exan^jles of fliese groups are 4-methylphenyl, 4-chlorophenyl, 4-fluorophenyl, 4-nitrophenyl, 

3- trifluoromethylphenyl, 4-trifluoromethyIphenyl, 4-aminosulfonylphenyl, 4-diloroben2yl, 

4- fluorobenzyl, 3-trifiuoiomediylben2yl, 4-trifluoromethyIbenzyl, 4-nitroben2yl and 
4-methylben2yL 

When my one of Rl to R6 is a aiyloxy or aiylalko)^ ffovp, it is preferably pheno?Qr, 
bmi^lojQ^ or phoietho?^. 

When any one of Rl to R6 is a substituted aiyloxy, aiylalko>Qr, hetooaiyloxy or 
heteroaiy lalko?Qr groiq), it may conpise one or more substituents diosen fiom alkyl, alkoxy, 
haloalkyl, hydroxy ^ cyano or nitro. Exanples of tfiese groiq)s are 4-melfaylpheno3Q^, 
4<hlorophaio3y, 4-fluorqphaioxy, 4-mtrpphenoxy, 3-trifluon»netfaylpheno>^, 
44rifluorametfaylphenoxy 4-chlorobaizyloxy, 4-fiuoroben2ylo?Qr, 3-trifluoromethylben2ylo>^, 
4-tri£iuorometl^Iben^lo3^, 4-nitrobenzyloxy and 4-mediylbenzylo:?Q^. 

When any one of Rl to R9 is halogm, or contains a halogen moiety, it is preferably 
fluorine, chlorine, bromine or iodine. Even more preferably, it is fluorine, dilorine or 
broniine. 

When any one of Rl to R9 is a haloalkyl, haloalkenyl or haloalkynyl gcoup, it may 
contain one or more halogen atoms, preferably chlorine, fluorine car bromine. Exanq)les of 
these groi]ps are fiuoromed^l, difluoromethyl, trifluorometfayl, diloromethyl, dichloromediyl, 
tridiloromethyl, 2-fluoroethyl, 2,2,2-trifluoroethyl, pentafluoroethyl, 2,2-difluoroethenyl, 
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33-dichloropipp-2-aiyl, 2-chloroprop-2-enyl, 3,4,4-trifluorobut-3-enyl, 4-flxiorobut-3-enyl, 
4,4-difluorobut-3-eityl and 3-methyl-4,4-difluoiobut-3-aiyl. 

When any <me of Rl to R6 is a haloalkoxy groiq), a haloalkenyloxy groi^ ot a 
haloalkynyloxy group, h ms^ contain one or more halogen atoms, prefoably dilonne, 
fluorine or bromine. Examples of the prefered Cl-6 alkoxy, C2-6 alkaiylosgr and C2-6 
alkyityloxy groins are tridilcnnomethoxy, fluoromeihojQ^, difluoromethoxy, trifiuorometho;^, 
2-fluoroelhoxy, 2,2,2-trifluoroethoxy, pentafluoroedioxy, 1,1,2,2-tetrafluoroethoxy, 

2.2- difiuQroethenylo;Q', 3,4,4-trifluorDbut-3-enylOTQ', 4-fluorobut-3-enylo3^, 
4,4-diflu(»obiit-3-enylo30', 3-methyI-4,4-difluorobut-3-ertyIo:ty, 2-dilaroprop-2-enylo3^ and 

3.3- didilOTOprq>-2-aiylo3^. 

When any one of Rl to R6 is the group -NR7R8, it is preferably -NH2; a mono- 
allg'lamino group, for exairqile, methylamino and ethylamino; or a di-aUg^lamino groiqj, for 
exanple, dim^ylamino and diethylamino. 

When any one of Rl to R6 is the groiqj -NR7COR8, it is preferably -NHCHO; a C2-6 
acylamino group, for exan^jle -NH(X)CH3, -NHCCX2H5; hr benzamido, which m^ be 
substituted with one or more substituents diosen from halogen, for example, chlorine, 
fluorine and bromine; all^l, for exan^jle, n^fliyl and e&syl; aikaxyj for exan^le, me&)oxy 
and dhoxy; haloalkyl, for example, chloronKlhyl, flucaximethyl, trifIu(»omethyl and 
2,2,2-trifluoroethyl; haloalkoxy, for exanyle, trifluotomediaxy and 2,2,2-triflu(noetho}Qr, 
hydroxy; c^ano and nitio. 

When any one of Rl to R6 is -NR7CSR8, R7 and R8 are preferably alkyl, for 
example med^l and ethyl. 

When any one of Rl to R6 is the gcoap -NR7S02R8, it is preferably an 
alkanesulfonamido grotp, for exanqjle, -NHS02CH3 and -NHS02C2H5. 

When any one of Rl to R6 is the ffoap -N(SQ2R7XSQ2R8X it is preferably a 
di-(alkancsulfoiiyl)aniino ffoup, for example, -N(SQ2CH3)2 and -N(SQ2<:2H5)2. 

When any one of Rl to R6 is the groip -CCK7, it is preferably a Cl-6 acyl ffoup; or 
an optionally substituted benzoyl groip. The benzoyl may be substituted with one or more 
substituents chosen from halogen, for example, dilorin^ fluraine and bromine alkyl, for 
exanple, meOiyl and e%l; alko^. for exan^jle, medio?^ and ethoxy; haloall^l, for exanple, 
chlorometfayl, fluoromediyl, trifluoromethyl and 2,2,2-tTifIuon)ediyl; haloalkosQr, for 
exanple, trifluoromeaio;^ and 2,2,2-trifluoroeaioxy; hydroxy; cyano and nitro. Exan^les of 
ixefored -COR7 grot^ are acetyl, propionyl, n-butanoyl, 4-dil(»obenzoyl, 4-fluorobenzoyl, 
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4-hromobaiZDyl, 4-methylbenzoyl and 4-trifluoromethylbenzDyL 

When any one of Rl to R6 is the ffoup -CQNR7R8, it is preferably -CONH2; an 
N-alkyl-caiboxamido ffwp, for exanq>le -CONHCH3, -CONHC2H5 and 
-CQNHCH2CH2CH3; or an N,N-dialkyl-carboxaniido groiqj, for example -CON(CH3)2, 
-CON(CH3XC2H5) and -CX3Nr(C2H5)2. 

When any one of Rl to R6 is the group -alkylCQNRTRS, it is preferably -CM 
alkylCONRTRS. 

Whm any one of more of Rl to R6 is the group -CR7NR8, it is prefrably 
-CH=NOR 

When any one of Rl to R6 is the group -COOR7, it is preferably -COOH; an 
alko^^caibonyl groitp, for example methoxycarbonyl and ethoxycarbonyl; or a 
haloalkenylo^^carbonyl groiq), for exanple 3,4,4-trifluorobut-3-enyloxycarbonyl, 
4-fluarobut-3-enyloxycarbQnyl, 4,4-difluorobut-3-enyloxycarbonyl and 
3-methyI-4,4-difluorobut-3-enyloxycarbonyL 

Whm any one of Rl to R6 is the ffovp OCOR% it is preferably a C2-6 acyloxy 
groiq), for example -OCCXH3 and -CXX)C2H5; or an qptionaUy substituted benzoylo^Q^ 
groiq). The benzoylo^^ group m^ conqirise one or more substituents chosen from halogen, 
for exanqsle, chlorine, fluorine and bromine; alkyl, for exanple, methyl and ethyl; alko?^, 
for example, methoxy aiKl dhoxy; haloalkyl, for exanple, cfaloromediyl, flucromethyl, 
trifluoromethyl and 2,2,2-trifluoroethyl; haioalko7^» for example^ trifluorcmetho:?^ and 
2,2,2-trifluoroelho^; hydrrog^ cyano; and nhro. 

When any erne of Rl to R6 is the groiQ> -SR7, R7 is prefCTbly hydrogm, q>tionally 
siihsituted all^yl, optionally substituted alkenyl, alkyi^l, haloalkyl, haloalkoiyl, haloalkynyU 
optionally substiuted aiyl, or optionally substituted aiylall^l. Exanq^les of the prefeired Cl-6 
all^lthio (Cl-4 alkyl being especially preferred), C2-6 alkmyltfaio or €2-6 alkynyltfaio groups 
are methyl&io, ediylthio, n-propyltfaio, iso-propyMiio, nrbutylthio, iso-butyltfaio, 
seo-butylthio, t-butyltfaio, allylthio, but-3-enylthio, 3-melhylbut-3-eiQr]thio and propargylthio. 
Exanples of the preferred Cl-6 haloalkyltihio (Cl-4 ali^l being especially prefored), C2-6 
haloalkCTylthio or €2-6 halbalkynyltfaio groi^ are fluoromeflx/Uhio, difiuoromethylthio, 
trifluoromelhylthio, tridiloromelhylthio, 2-fluoroethylthio, 2,2,2-trifluQroetfayltfaio, 
3-fluoro-n-propylthio, pentafluoroethylthio, 2-chloroprop-2-enylthio, 

3.3- dichloroprop-2-aiylthio, 3,4,4-trifluQrobut-3-enylthio, 4-fluorobut-3-enylthio, 

4.4- difluorobut-3-aiyhfaio and 3-methyI-4,4-difluorobut-3-enylthio. An exanq>le of the 
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preferred C6-10 aiylthio and C6-10 aryl.Cl-2alkylthio groips is 3-trifluoiomethylbenzyIthio. 

When any one of Rl to R6 is the group -SOR7, it is preferably an alkanesulfinyl, 
alkenylsulfinyl or allgnylsulfinyl group, for example methanesuifinyl or ethanesulfinyl; or a 
haloalkanesulfinyl, haloalkenylsulfinyl or haloalkynylsulfinyl group, for example 
trifluoromethanesulfinyl. Li another preferred embodiment -SOR7 is preferably -SOF, -SOBr 
or -SOCl. 

When any one of Rl to R6 is the group -SQ2R7, it is preferably an alkanesulfonyl, 
alkenylsulfonyl, alkynylsulfonyl, a haloalkanesulfonyl, haloalkenylsulfonyl, 
haloallgaiylsulfonyl groiq); or an optionally substituted bcnzenesulfonyl groiqj. Hie 
benzenesulfonyl group may comprise one or more substituents chosen fixjm halogen, for 
example, chlorine, fluorine and bromine; alkyl, for example, methyl and ethyl; alkoxy, for 
example, methoxy and dhoxy; haloalkyl, for example, chloromethyl, fluoromethyl, 
trifluoramethyl and 2A2-trifluorocthyl; haloalkoxy such as trifluoromethoxy and 
2A2-trifluoroelhoxj^, hydroxy; cyano and nitro. Examples of such groups arc 
meflianesulfonyl, eflianesulfonyl, trifluoromelhanesulfonyl, and 4-methylbenzenesulfonyL In 
another prefened onbodiment -SQ2R7 is preferably -SQ2F, -S02Br or -SQ2C1. 

It will thus be appreciated that the R group of foxmula (H) to (XXI) can comprise 
more than one -S(0)nCH2CH2CH=CF2 group. Preferably the R ffoap contains one or two 
such substituents. 

When any one of Rl to R6 is the group -OS02R7, it is preferably an 
alkanesulfonyloxy group or an optionally substituted benzenesulfonyloxy group. The 
benzenesulfonyl may be substituted with one or more substituents chosm fiom halogen, for 
example, dilorine, fluorine and bromine; alkyl, for example, mefliyl and etlqrl; alkojo^, for 
example, mdhoxy and e&ioxy; haloalkyl, for example, chloromethyl, fluoromethyl, 
tiifluoromethyl and 2,2,2-trifluoroethyl; haloalkingr, for example, trifluoromelhoxy and 
2,2,2-trifiuoroetho7Qr; hydrojcy; cyano; and nitro. 

When any one of Rl to R6 is the group -SQ2NR7R8, it is preferably -SQ2NH2; an 
alkylaminosulfotiyl groiip, for example, -S02NHCH3 and -S02NHC2H5; or a 
dialkylaminosulforiyl groiqJ, for example, -SQ2N(CH3)2 and -SQ2N(C2H5)2. 

When aiiy one of Rl to R6 is the group -CSNR7R8 it is preferably -CSNH2, 
-CSNHCH3 or -CSN(CH3)2. 

When any one of Rl to R6 is the group -SiR7R8R9, it is preferably a trialkylsilyl 
groiQ), for exan:9>le, trimeti^lsilyl and triediylsilyl. 
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When any one of Rl to R6 is the ffoup -OCffiC02R7, it is prefOTbly an 
alkojo^carbonylmethoxy group, for example, methoxycarbonylmethoxy and 
etho^^carfoonylmetho?^. 

When any one of Rl to R6 is the group -OCH2CH2C02R7, it is preferably a 
alkoxycaibonylethoxy group, for example, medio^caibonylethoxy and etho>Q^carbonyletho?^. 

When any one of Rl to R6 is the ffoup -CONR7S02R8, it is preferably an 
N-alkanesulfonylcaifooxamido gjxnjp ch: an N- all^I-N-alkanesulfonylcarfooxamido group, for 
exanqjle, N-<mdhariesulfonyl)-caiboxamido and N-mediyl-N-<medianesuIfonyl)carboxaniido. . 

When any one or mcoe of Rl to R6 is the group -aliQ^lCX3NR7S02R8, R7 and R8 are 
preferably alkyl groups, for exanple, ethyl and methyl. 

When any one of Rl to R6 is -NHCONR7R8, R7 and R8 are preferably alkyl groups, 
for exanple, ethyl and metltyl, 

Whai any one of Rl to R6 is -NHCSNR7R8, R7 and R8 are preferably alkyl groi^js, 
for exan5)le, efliyl and methyl. 

When an adjacent pair of Rl, R2, R3, R4, R5 and R6 taken together form a fused 5- 
or 6-membered carbocyclic or hetaxxyclic ring, preferably containing two oj^gen atoms, the 
pair of substituents taken together is prefoably -(CH2)3-, -(CH2)4-, -Ot=CH-CH=CH-, 
-0CH2-0, optionally substituted with one or two halogm atoms or methyl groips, for 
example -OCHF-O or -OCT2-0., -OCH(CH3>0-, -OC(CH3)2-0 or -CKCH2)2-0. 

According to an eq^ecially prrfetied embodimait of the present invention Rl (whm 
attadied to a carbon atom) to R6 are each independently hydrogen; nitro; halogen; cyano; 
-CH=NOH; Cl-4 alkyl; Cl-4 haloalkyl; Cl-4 alkenyl; Cl-4 haloalkenyl; cyclppropyl; 
hydroxy; Cl-4 alkoxy; C2-4 alkoxyalkyl; -COOH C2-4 alkoxycarbonyl; C2-4 
haloalkenylojorcarbraiyl; -CONIE; mono or di-Cl-2 alkylaminocatbonyl; C2-4 
alkanecarbonyl; <X)NHSQ2 Cl-4 alkyl, preferably -CONHSQ2CH3; phenyl optionally 
mono- or di- substituted with groi9)s indepoidmdy diosen j&om halogen, nitro, Cl-4 alkyl, 
Cl-4 alkoxy or aminosulfonyl; benzyl optionally mono- or di- substituted with groiQ)s 
indq)endently diosen fiom halogen, nitro, Cl-4 eSkyl or Cl-4 alko?^; phenoxy optionally 
mono- or di- substituted with ffouf^ indq)endently diosoi fiom halogen, cyano, Cl^ all^l 
or Cl-4 alkoxy; amino optionally mono cr di- substituted with Cl-4 allQ^l gioi^is; -SEI; Cl-4 
allQrlthio; ben^Itfiio optionally mono- ac di- substituted with gccfops independoitly chosen 
fix»n halogen at Cl-4 faaloall^l; Cl-4 alkenyMiio; C2-4 haloalkenyllliio; a second 
S(0)nCH2CH2C»<:F2 group; Cl-4 alkanesulfonyl; Cl-4 haloalkanesulfonyl; fluorosulfonyU 
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mono- or di- Cl-4 alfcylsulfemoyl; a 5 or 6 membCTed hetwoaiyl group, for example, fiiiyl, 
pyrazinyl, pyridinyl or thienyl, optionally substituted with halogen; or any adjacent pair forms 
a fused 5- or 6- carfoocyclic or hetoxxyclic ring; and 

Rl (v/hea attadied to a nitrogen atom) is lydrogen; nitto; <^^o; -CH=NOH; Cl-4 
alkyl; Cl-4 haloalkyl; cyclqpropyl; hydroxy; -COOE; CIA alkoxycarbonyl; C2-4 
haloalkenyloxycarhonyl; -CONH2; mono or di-Cl-2 alkylaminocarbonyl; C2-4 
alkanecarbonyl; -C0NHSO2 Cl-4 alkyl, preferably -CONHS02CH3; phenyl optionally 
mono- or di- substituted wife groups independaatly diosen fix)m halogen, nitrx), Cl-4 alkyl, 
Cl-4 alkojcy or aminosulfonyl; benzyl optionally mono- or di- substituted with groups 
indepaidently diosen &om halogen, nitro, Cl-4 all^l or Cl-4 alkoxy; phenoxy optionally 
mono- or di- substituted with groirps indqiendortly diosen j&om halogen, cyano, Cl-4 all^l 
or Cl-4 alkojo^; amino optionally mono- or di- substituted with Cl-4 alkyl groups; -SH; Cl-4 
alkylthio; benzylthio optionally mono- ot di- substituted with groiqjs independently diosen 
from halogen or Cl-4 haloalkyl; Cl^ alkeriylthio; C2-4 haloalkenylthio; a second 
S(0)nCH2CH2CH=CF2 groq); Cl-4 alkanesulfonyl; CM haloalkanesulfonyl; fluorosulfonyl; 
mono- or di- Cl-4 alkylsulfemoyl; a 5 or 6 membened hetooaiyl groiq), fac exanple, finyl, 
pyrazinyl, pyridinyl or thienyl, optionally substituted wife halogen. 
The following Tables ^ve exan^les of confounds acoordiiig to fee invention. 
Exanples of compounds of Fcninula (11) according to fee invention are set R4 R3 
out in Table H. )r~\ 

TABLE n 



No. 


R2 


P3 


R4 


R5 


n.i 


2-SCH2CH2CHmF2 


3-H 


4-H 


5-H 


n.2 


2-SOCH2CH2aM3^ 


3-H 


4-H 


5-H 


n.3 


2-SQ2CH2CH2af<3^ 


3-H 


4-H 


5-H 


n.4 


2-SCH2CH2C»=CF2 


3-H 


4-H 


5-CH3 


n,5 


2-SOCH2CH2CH=CF2 


3-H 


4-H 


5-CH3 


n.6 


2-S02CH2CH2CB*<T2 


3-H 


4-H 


5-CH3 


n.7 


2-CH3 


3-SCH2CH2C»=CF2 


4-H 


5-H 


n.8 


2-CH3 


3-SOCH2CH2CTKT2 


4-H 


5-H 


n.9 


2-CH3 


3-S02CH2CH2CH=CF2 


4-H 


5-H 
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Examples of con^unds of Formula (ED) according to the invoition are set R4 JR^ 
out in Table m. )/~ 

TABLE m 



No. 


R2 


R3 


R4 


R5 


m.i 


2-SCH2CH2C»<r2 


3-H 


4-H 


5-H 


m.2 


2-SCX312CEECFtCF2 


3-H 


4-H 


5-H 


in.3 


2-SQ2CH2CH2atCF2 


3-H 


4-H 


5-H 


m.4 


2-SCH2CH2CBt<3^ 


3-H 


4-H 


5-CHO 


m.5 


2-SCH2CH2CH=CF2 


3-H 


4-H 


5-CH20H 


ni.6 


2-SCH2CH2CH=CF2 


3-H 


4-H 


(E) 5-CH=NOH 


in.7 


2-SCH2CH2CH=CF2 


3-H 


4-H 


(Z) 5-CH=NOH 


m.8 


2-SCH2CH2C»=CF2 


3-H 


4-H 


5-CN 


in.9 


2-SCH2CH2CH=CF2 


3-H 


4-H 


5-<X)CH3 


m.io 


2-SCH2CH2CH=CF2 


3-H 


-CH=CH-CH=CH- 




in.ii 


2-SOCH2CH2CH=CF2 


3-H 


-CH=CH-CTt=CH- 




m.i2 


2-S02CH2CH2CHKT2 


3-H 


-CH=CH-CH=CH- 





Exanqsles of cx>npounds of Fcamula (TV) acoarding to the invention are set R, 
out in Table IV. 



TABLE IV 



Na 


R3 


R4 


R5 


rv.i 


3-C6H5 


4-H 


5-SCH2CH2CH=CF2 


rv.2 


3-C6H5 


4-H 


5-SOC3ECEECH=CF2 


TV3 


3-06H5 


4-H 


5-SQ2CH2CH2CH=CF2 


TVA 


3-CN 


4-H 


5-SCH2CH2CH=CE2 


TV.5 


3-a 


4-H 


5-SCH2CH2at<T2 


IV.6 


3-CF3 


4-H 


5-SCH2CH2CEi=CF2 


IV.7 


3-CH3 


4-CQNH2 


5-SCH2CH2CHKT2 


IV.8 


3-CH3 


4-COOCH2CH3 


5-SCH2CH2CH=<T2 
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IV.9 


3-CH3 


4-COOH 


5-SCH2CH2CH=CP2 


IV.IO 


3-CH3 


4-H 


5-SCH2CH2CH=CF2 


IV.ll 


3-H 


4-a 


5-SCH2CH2CH=CF2 


IV.12 


3-H 


4-CN 


5-SCH2CH2CH=CF2 


IV.13 


3-H 


4-CN 


5-SOCH2CH2CH=CF2 


IV.14 


3-H 


4-CN 


5-SQ2CH2CH2C»=CF2 


IV.15 


3-H 


4-CF3 


5-SCH2CH2CH=CF2 


IV. 16 


3-H 


4-H 


5-SCH2CH2CH=CF2 


IV.17 


3-H 


4-NQ2 


5-SCH2CH2CIt=CF2 


IV.18 


3-H 


4-SCH2CH2CH=CF2 


5-CN 


IV. 19 


3-H 


4-SCH2CH2CH=C3=2 


5-CF3 


IV.20 


3-SCH2CH2CH=CF2 


4-H 


5-Cl 


TV21 


3-SCH2CH2CH=CF2 


4-CI 


5-H 


IV.22 


3-S02CH2CH2at=CF2 


4-CN 


5-SQ2CH2CH2CH=CF2 


IV.23 


3-(5-Cl-Fur-2-yl) 


4-H 


5-SCH2CH2CH=CF2 


IV.24 


3-(5-Cl-Fur-2-yl) 


4-H 


5-SQ2CH2CH2CH=CF2 


IV.25 


3-(Thien-2-yl) 


4-H . 


5-SCH2CH2CH=CF2 


IV.26 


3-(lhien-2-yl) 


4-H 


5-SQ2CH2CH2at=CF2 



Exanples of compounds of Formula (V) according to the invention are set R3 
out in Table V. 



TABLE V 



Na 


R3 


R4 


R5 


V.l 


3-CF3 


4-H 


5-SCH2CH2CH=CF2 


V.2 


3-Cl 


4-CN 


5-SCH2CH2CH=C3=2 


V.3 


3-Cl 


4-H 


5-SCH2CH2CH=CF2 


V.4 


3-Cl 


4-H 


5-S02CH2CH2CH<3^ 


V.5 


3-H 


4-CN 


5-SCH2CH2CHKT2 


V.6 


3-H 


4-CN 


5-SQ2CH2CH2CH=<T2 


V.7 


3-H 


4-SCH2CH2CH=CF2 


5-CT3 


V.8 


3-H 


4-SOCH2CH2at<3^2 5-CF3 
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V.9 


3-H 


4-SCH2CH2CH=CF2 


5-CN 


V.IO 


3-N02 


4-H 


5-SCH2CH2CH=CF2 


V.ll 


3-SCH2CH2CH=CF2 


4-CI 


5-H 


V.12 


3-SCH2CH2CH=CF2 


4-CN 


5-SCH2CH2CH=CF2 


V.13 


3-SQ2CH2CH2CH=CF2 


4-CN 


5-SOCH2CH2CH=CF2 


V.14 


3-SOCH2CH2CEf=CF2 


4-CN 


5-SQ2CH2CH2CH=CF2 


V.15 


3-SQ2aDCH2CH=CF2 


4-CN 


5-S02CH2CH2CH=CF2 


V.16 


3-SCH2CH2C»=CF2 


4-H 


5-Cl 



Exanples of coiiqx>unds of Fonnula (VI) acconling to the invoiti R4 



out in Table VI. 




TABLE VI 



No. 


R2 




R5 


VI.1 


2-SCH2CH2CH=CF2 


4-H 


5-H 


VI.2 


2-SOCH2CH2CH=CF2 


4-H 


5-H 


VI.3 


2-S02CH2CH2CH=CF2 


4-H 


5-H 


VI.4 


2-SCH2CH2CH=CF2 


4-CF3 


5-H 


VI.5 


2-SQ2CH2CH2a*CF2 


4-CF3 


5-H 


VI.6 


2-SCH2CEECB<3F2 


4-CH3 . 


5-H 


VI.7 


2-SCH2CH2CH<F2 


4-CN 


5-H 


VI.8 


2-SCH2CH2CH<3^ 


4-CONH2 


5-H 


VI.9 


2-SCH2CH2CH<3v2 


4-COOCH2CH3 


5-H 


VI.10 


2-SCI2CH2CH2atCF2 


4-COOCH2CH3 


5-H 


VI.11 


2-SCH2CH2CH=CF2 


4-OOOH. 


5-H 


VI.12 


2-SQ2CH2CH2CI*=CF2 


4-H 


5-Br 


VI.13 


2-SCH2CH2CH=CF2 


4-H 


5-Cl 


VI.14 


2-SQ2CH2CH2CB=CF2 


4-H 


5-Cl 


VI.15 


2-SCH2CfECH=CF2 


4-CH3 


5-Cl 


VI.16 


2-SQ2CH2CH2CH=CF2 


4-CH3 


5-Cl 


VI.17 


2-SCH2CH2CH=CF2 


4-H 


5-F 


VI.18 


2-SCH2CH2CH=CF2 


4-H 


5-C6H5 
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VI.19 


2-SOCH2CH2CH=CF2 


4-H 


5-C6H5 


VI^O 


2-SQ2CH2CH2a*=CF2 


4-H 


5-C6H5 


W12\ 


2-SCH2CH2CH=CF2 


4-H 


5-CF3 


W122 


2-SCH2CH2CH=C3v2 


4-H 


5-CN 


Vi:23 


2-SOCH2CH2CH=CF2 


4-H 


5-CN 


VI.24 


2-SQ2ai2CH2CH=CF2 


4-H 


5-CN 


VI^ 


2-SCH2CH2CH=CF2 


4-CH3 


5-CN 


VI.26 


2-SOCH2CH2CIt=CF2 


4-CH3 


5-CN 


VI.27 


2-S02CH2CH2CH=CF2 


4-CH3 


5-CN 


VI.28 


2-SCH2CH2CH=CF2 


4-H 


5-COOCH2CH3 


VI.29 


2-SOCH2CH2CH=CF2 


4-H 


5-COOCH2CH3 


VI.30 


2-S02CH2CH2CH=CF2 


4-H 


5-COOCH2CH3 


VI.31 


2-SCH2CH2CH=CF2 


4-CF3 


5-COOCH2CH3 


VI.32 


2-SCH2CH2CH<T2 


4-CH3 


5-COOCH3 


VI.33 


2-SOCH2CH2CH=CF2 


4-CH3 


5-COOCH3 


VI.34 


2-S02CH2CH2CH=CF2 


4-CH3 


5-COOCH3 


VI.35 


2-SCH2CH2CH=CF2 


4-H 


5-COC« 


VI.36 


2-SaECH2CH=CF2 


4-CF3 


5-COOH 


VI.37 


2-SCH2CH2at=CF2 


4-CH3 


5-COOH 


VI.38 


2-SCH2CH2CIf<F2 


4-CH3 


5-CONHS02CH3 


VI.39 


2-SCH2CH2CB<T2 


4-H 


5-CONH2 


VI.40 


2-SCH2CH2CIt<T2 


4-CH3 


5-CONH2 


VI.41 


2-SOCH2CH2CH=CF2 


4-CH3 


5-CONH2 


VI.42 


2-SCH2CH2at=CF2 


4-H 


5-NQ2 


VI.43 


2-SOCH2CH2atCF2 


4-H 


5-N02 


VI.44 


2-SQ2CH2CH2CH=CF2 


4-H 


5-N02 


VI.45 


2-SCH2CH2atCF2 


4-H 


5-S02F 


VI.46 


2-SOCH2CH2CH=CF2 


4-H 


5-SQ2F 


VI.47 


2-SCH2CH2CBt=CF2 


4-H 


5-S02NH2 


VI.48 


2-SQ2CH2CH2CH=CF2 


4-H 


5-SQ2NH2 


VI.49 


2-H 


4-SCH2CH2CH<F2 


5-Br 


VI.50 


2-H 


4-SCEECH2CFKT2 


5-C6H5 


VI.51 


2-H 


4-SOCH2CH2CH=CF2 


5-C6H5 
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VI.52 


2-H 


4-SCH2CH2CH<T2 


5-CF3 


VI.53 


2-H 


4-SOCH2CH2C»<T2 


5-CF3 


VI.54 


2-H 


4-SCH2CH2CH=CF2 


5-Cl 


VI.55 


2-H 


4-SOCH2CH2aM=2 


5-Cl 


VI.56 


2'B 


4-SQ2CH2CH2CH=CF2 


5-Cl 


VI.57 


2-H 


4-SCH2CH2CH=CF2 


5-CN 


VI.58 


2-CH3 


4-SCH2CH2CH=CF2 


5-CN 


VI.59 


2-CH3 


4-SOCH2CH2af=CF2 


5-CN 


VI.60 


2-CH3 


4-S02CH2CH2CH=CF2 


5-CN 


VI.61 


2-H 


4-SCH2CH2CH=CF2 


5-CONH2 


VI.62 


2-CH3 


4-SCH2CH2CH=<ZF2 


5-CONH2 


VI.63 


2-H 


4-SCH2GH2CH=CF2 


5-COOCH2aC 


VI.64 


2-CH3 


4-SaECH2CH=CF2 


5-COOCH3 


VI.65 


2-CH3 


4-S02CH2CH2CH=CF2 


5-COCXH3 


VI.66 


2-H 


4-SCH2CH2C»=CF2 


5-COOH 


VI.67 


2-H 


4-SCH2CH2CH=CF2 


5-F 


VI.68 


2-H 


4-SCH2GH2CH=CF2 


5-H 


VI.69 


2-H 


4-SOCH2CH2CH=CF2 


5-H 


VI.70 


2-H 


4-SQ2C3CCH2CH<r2 


5-H 


VI.71 


2-H 


4-SCH2CH2af<T2 


5-NQ2 


VI.72 


2-H 


4-SCH2CH2CH<3=2 


5-SQ2F 


VI.73 


2-H 


4-SCH2CH2CH=CF2 


5-S02NH2 


VI.74 


2-H 


4-Br 


5-SCH2CH2CH=CF2 


VI.75 


2-H 


4-C6H5 


5-SCH2CH2CH=CF2 


VI.76 


2-H 


A-CF3 


5-SCH2CH2C»<r2 


VI.77 


2-H 


4-CF3 


5-SQ2aECH2CH=CF2 


VI.78 


2-H 


4-a 


5-SCH2CH2CH=CF2 


VI.79 


2-H 


4-CN 


5-SCH2CH2at=CF2 


VI.80 


2-H 


4-CN 


5-SOCH2CEECH<T2 


VI.81 


2-H 


4-CN 


5-SQ2CH2CH2CEt=CF2 


VI.82 


2-CH3 


4-CN 


5-SCH2CH2CH=CF2 


VI.83 


2-H 


4-CONH2 


5-SCH2CH2CH=CF2 


VI.84 


2-H 


4-CaNH2 


5-SOCH2CH2CH=CF2 
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VI.85 2-H 


4-CQNH2 . 


5-S02CH2CH2atCF2 


VI.86 2-CH3 


4-CX3NH2 


5-SCH2CH2CH=CF2 


VI.87 2-H 


4-COOCH2CH3 


5-SCH2CH2CH=CF2 


VI.88 2-H 


4-COOCH2CH3 


5-S0CH2CH2CHN:F2 


VI.89 2-H 


4-COOCH2CH3 


5-SQ2CH2CH2CH<T2 


VI.90 2-CH3 


4-pX)CH3 


5-SCH2CH2CH=CF2 


VI.91 2-H 


4-CCX« 


5-SCH2CH2CH=CF2 


VI.92 2-H 


4-F 


5-SCH2CH2CH=CF2 


VI.93 2-H 


4-H 


5-SCH2CH2CH=CF2 


VI.94 2-H 


4-H 


5-S0CH2CH2CH=CF2 


VI.95 2-H 


4-H 


5-SQ2CH2CH2at=CF2 


VI.96 2-H 


4-N02 


5-SCH2CH2CH=CF2 


VI.97 2-H 


4-N02 


5-SOCH2CH2CH=CF2 


VI.98 2-H 


4-SQ2F 


5-SCH2CH2a*=CF2 


VI.99 2-H 


4-SQ2NH2 


5-SCH2CH2CH=CF2 


VI.100 2-Br 


4-H 


5-SCH2CH2CH=CF2 


VI.101 2-C6H5 


4-H 


5-SCH2CH2at<3?2 


VI.102 2-C6H5 


4-H 


5-SOCH2CH2CB<F2 


VI.103 2-C6H5 


4-H 


5-S02CH2CH2CH<3=2 


VI.104 2-CF3 


4-H 


5-SCH2aE<»CF2 


VI.105 2-CF3 


4-H 


5-SQ2CH2CH2CH<3?2 


VI.106 2-Cl 


4-H 


5-SCH2CH2CH=CT2 


VI.107 2-CN 


4-H 


5-SCH2CH2CH<T2 


YI.108 2-CN 


4-CH3 


5-SCH2CH2CH=CF2 


VI.109 2-CaNH2 


4-H 


5-SCH2CH2aKJ2 


VI.110 2-CCliNH2 


4-H 


5-SOCH2CH2C3*<3v2 


YI.111 2-CONH2 


4-H 


5-SQ2CH2CH2CH<3=2 


YI.112 2-CQNH2 


4-CH3 


5-SQ2CH2CH2aMr2 


VI.113 2-CXX)CH2CH3 


4-H 


5-SCH2CH2CH=CF2 


VI.114 2-COOCH3 


4-CH3 


5-SCH2CH2C»=CF2 


VI.115 2-COOH 


4-H 


5-SCH2CH2CH=CF2 


VI.116 2-F 


4-H 


5-SCH2CH2CH=CF2 


VI.117 2-F 


4-H 


' 5-SOCH2CH2CH<T2 
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VI.118 2-N02 4-H 5-SCH2CH2CH=CF2 

VI.119 2-SQ2F 4-H 5-SCH2CH2CH=CF2 

VI.120 2-S02NH2 4-H 5-SCH2CH2CH=CF2 



Examples of confounds of Formula (VII) aocording to the invention are set R4 
out in Table Vn. ^\\ 




s 

TABLE vn 



No. R2 

Vn.l 2-SCH2CH2CH=CF2 

Vn.2 2-SOCH2CH2CH=CF2 

Vn.3 2-SQ2CH2CH2at=CF2 

Vn.4 2-SCH2CH2CH=CF2 

Vn.5 2-S02CH2CH2C»=CT2 

Vn.6 2-SCH2CH2CH=CF2 

Vn.7 2-SCH2CH2CH=CF2 

Vn.8 2-SCH2CH2CH=CF2 

Vn.9 2-SQ2CH2CH2at=CF2 

Vn.lO 2-SCH2CH2CH=CF2 

Vn.ll 2-SCH2CH2a§=CE2 

Vn.l2 2-S02C3ECH2CH=CF2 

Vn.l3 2-SCH2CH2ai=CF2 

Vn.l4 2-SCH2CH2C3MF2 

Vn.l5 2-SOCH2CH2CH=CF2 

Vn.l6 2-S02CH2CH2CH==CF2 

Vn.l7 2-SCH2CH2C3*=CF2 

Vn.l8 2-SOCH2CH2CH=CF2 

Vn.l9 2-SQ2CH2CH2CI«F2 

Vn.20 2-SCH2CH2at=CF2 

Vn.21 2-SCH2CH2CH<3?2 

Vn.22 2-SOCH2CH2CHOF2 

Vn.23 2-S02CH2CH2CH=CF2 



R4 


R5 


4-H 


5-H 


4-H 


5-H 


4-H 


5-H 


4-CF3 


5-H 


4-CF3 


5-H 


4-CN 


5-H 


4-CONH2 


5-H 


4-COOCH2CH3 


5-H 


4-COOCH2CH3 


5-H 


4-CXXMi 


5-H 


4-CXX)CH2CH3 


5-Br 


4-OOOCH2CH3 


5-Br 


4-aX)H 


5-Br 


4-H 


5-Br 


4-H 


5-Br 


4-H 


5-Br 


4-H 


5-C6H5 


4-H 


5-C6H5 


4-H 


5-C6H5 


4-H 


5-CF3 


4-H 


5-CH3 


4-H 


5-CH3 


4-H 


5-CH3 
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Vn24 2-SCH2CH2CH=CF2 
WILIS 2-S(XH2CH2CH=CF2 
Vn^6 2-S02CH2CH2CH=CF2 
Vn^7 2-SCfl2CH2CH=CF2 
Vn28 2-S02CH2CH2CH=CF2 
VI129 2-SCH2CH2C»<r2 
VIL30 2-SOCH2CH2CH=CF2 
VnJl 2-S02CH2CH2CH=CF2 
Vnj2 2-SCH2CH2CH=CF2 
Vn.33 2-SOCH2CH2Cft=CF2 
Vn.34 2-S02CH2CH2CH=CF2 
Vn.35 2-SCH2CH2CH=CF2 
Vn.36 2-SCH2CH2CH=CF2 
Vn.37 2-SOCH2CH2CH=CF2 
Vn.38 2-SCH2CH2CH=CF2 
Vn.39 2-SOCH2CH2CH=CF2 
Vn.40 2-S02CH2CH2CH=CF2 
Vn.41 2-SCH2CH2CH=CF2 
Vn.42 2-SOCH2CH2CH=CF2 
Vn.43 2-S02CH2CH2CH<T2 
Vn.44 2-SCH2CH2CItCF2 
Vn.45 2-SCH2CH2C»<F2 
Vn.46 2-SCH2CH2CH=CF2 
Vn.47 2-SCH2CH2CH=CF2 
Vn.48 2-SOCH2CH2CH=CF2 
Vn.49 2-SQ2CH2CH2CFt=CF2 
Vn.50 2-SCH2CH2CH=CF2 
Vn.51 2-SOCH2CH2CH=CF2 
Vn.52 2-SCH2CH2CH=*CF2 
Vn.53 2-SQ2CH2CH2CH=CF2 
Vn.54 2-SCH2CH2ai=CF2 
Vn.55 2-SQ2CH2CH2CH=CF2 
Vn.56 2-SCH2CH2CH=CF2 
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4-H 


5-Cl 


4-H 


5-CI 


4-H 


5-CI 


4-CH3 


5-Cl 


4-CH3 


5-Cl 


4-H 


5-CN 


4-H 


5-CN 


4-H 


5-CN 


4-CH3 


5-CN 


4-CH3 


5-CN 


4-CH3 


5-CN 


4-H 


5-CONH2 


4-CH3 


5-CONH2 


4-CH3 


5-CONH2 


4-H 


5-COOCH2CH3 


4-H 


5-COOCH2CH3 


4-H 


5-COOCH2CH3 


4-CH3 


5-COOCH3 


4-CH3 


5-COOCH3 


4-CH3 


5-COOCH3 


4-H 


5-COOH 


4-CH3 


5-COOH 


4-H 


5-F 


4-H 


5-Na2 


4-H 


5-NQ2 


4-H 


5-NQ2 


4-H 


5-SQ2F 


4-H 


5-SQ2F 


4-CH3 


5-S02F 


4-CH3 


5-SQ2F 


4-H 


5-SQ2NH2 


4-H 


5-S02NH2 


4-CH3 


5-S02N(CH2CH3)2 




Vn.57 2-H 
Vn.58 2-H 
Vn.59 2-H 
Vn.60 2-H 
Vn.61 2-H 
Vn.62 2-H 
VIL63 2-H 
Vn.64 2-H 
Vn.65 2-H 
Vn.66 2-H 
Vn.67 2-H 
Vn.68 2-H 
Vn.69 2-CH3 
Vn.70 2-CH3 
Vn.71 2-CH3 
Vn.72 2-H 
Vn.73 2-CH3 
Vn.74 2-H 
Vn.75 2-CH3 
Vn.76 2-CH3 
Vn.77 2-H 
Vn.78 2-H 
Vn.79 2-H 
Vn.80 2-H 
Vn.81 2-H 
Yn.82 2-H 
Vn.83 2-H 
Vn.84 2-H 
Vn.85 2-H 
Vn.86 2-H 
yiLSl 2-H 
VIL88 2-H 
Vn.89 2-H 
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4-SCH2CH2CH=CF2 


5-H 


4-SOCmCH2Ct^=CF2 


5-H 


4-S02CH2CH2CH=CF2 


5-H 


4-SCH2CH2CH<3=2 


5-Br 


4-SCH2CH2at=CF2 


5-C6H5 


4-SOCH2CH2CH=CF2 


5-C6H5 


4-SCH2CH2at=CF2 


5-CF3 


4-SOCH2CH2CH=CF2 


5-CF3 


4-SCH2CH2CH=Cr2 


5-Cl 


4-SOCH2CH2CH=CF2 


5-Cl 


4-S02CH2CH2CH=CF2 


5-Cl 


4-SCH2CH2CH=CF2 


5-CN 


4-SCH2CH2CH=CF2 


5-CN 


4-SOCH2CH2at=CF2 


5-CN 


4-S02CH2CH2CH=CF2 


5-CN 


4-SCH2CH2CH=CF2 


5-CONH2 


4-SCH2CH2CH=CF2 


5-CONH2 


4-SCEi2CH2at=CF2 


5-CCXX3ECH3 


4-SCH2CH2CItCF2 


5-COOCH3 


4-SQ2CH2CH2C»<3r2 


5-OOOCEB 


4-SCH2CH2C»CF2 


5-OOOH 


4-SCH2CH2C»=CF2 


5-F 


4-SCH2CH2CH=CF2 


5-NQ2 


4-SCH2CH2C»<3=2 


5-SQ2F 


4-SCH2CH2Cft<T2 


5-SQ2NH2 


4-H 


5-SCH2CH2CH=CF2 


4-H 


5-SOCH2CH2CHK3v2 


4-H 


5-SQ2CH2CH2CH=CF2 


4-Br 


5-SCH2CH2at=CF2 


4-C6H5 


5-SCH2CH2ai=CF2 


4-CF3 


5-SCH2CH2CH=CF2 


4-CF3 


5-SQ2CH2CH2CH=CF2 


4-Cl 


5-SCH2CH2CH=CF2 
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vn.90 2-H 


4-CN 


5-SCH2CH2CH=CF2 


VII-91 2-H 


4-CN 


5-SOCH2CH2CH=CF2 


VII.92 2-H 


4-CN 


5-SQ2CH2CH2CH=CF2 


Yn.93 2-CH3 


4-CN 


5-SCH2CH2CH=CF2 


Vn.94 2-H 


4-CONH2 


5-SCH2CH2CH=CF2 


VII.95 2-H 


4-CONH2 


5-SOCH2CH2CH=CF2 


VII.96 2-H 


4-CQNH2 


5-S02CH2CH2CH=CF2 


Vn.97 2-CH3 


4-CONH2 


5-SCH2CH2CH=CF2 


VII.98 2-H 


4-COOCH2CH3 


5-SCH2CH2CH=CF2 


VII.99 2-H 


4-COOCH2CH3 


5-SCX3ECH2CH=CF2 


Vn.lOO 2-H 


4-CC)OCH2CH3 


5-S02CH2CH2CH=CF2 


Vn.l01 2-CH3 


4-COOCH3 


5-SCH2CH2CH=CF2 


Vn.l02 2-H 


4-COOH 


5-SCH2CH2CH=CF2 


Vn.l03 2-H 


4-F 


5-SCH2CH2CH=CF2 


Vn.l04 2-H 


4-N02 


5-SCH2CH2C»=CF2 


Vn.l05 2-H 


4-N02 


5-SOCH2CH2at=CF2 


Vn.l06 2-H 


4-S02F 


5-SCH2CH2CH=CF2 


Vn.l07 2-H 


4-S02NH2 


5-SCH2CH2CH=CF2 


Vn.l08 2-Br 


4-H 


5-SCH2CH2CH=CF2 


Vn.l09 2-C6H5 


4-H 


5-SCH2CH2CH<3!2 


Vn.llO 2-C6H5 


4-H 


5-SOCH2CH2CFtCE2 


Vn.lll 2-C6H5 


4-H 


5-S02CH2CH2CH=CF2 


vn.ii2 2-av3 


4-H 


5-SCH2CH2CH=CF2 


Vn.ll3 2-CF3 


4-H 


5-SQ2CEECH2CH=CF2 


Vn.ll4 2-CI 


4-H 


5-SCH2CH2CH=CF2 


Vn.ll5 2-Cl 


4-H 


5-SOCH2CH2CEi<F2 


vn.ii6 2-a 


4-H 


5-SQ2CH2CH2CH=CF2 


Vn.ll7 2-CN 


4-H 


5-SCH2CH2at<3F2 


mi 18 2-CN 


4-CH3 


5-SCH2CH2CH<3F2 


Vn.ll9 2-CONH2 


4-H 


5-SCH2CH2CH<3^ 


vn.i2o 2-CaNH2 


4-H 


5-SOCH2CH2CH<T2 


Vn.l21 2-a3NH2 


4-H 


5-SQ2CH2CH2CH=CF2 


Vn.l22 2-CONH2 


4-CH3 


5-SQ2CH2CH2CH=CF2 
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Vn.l23 


2-COOCH2CH3 


4-H 


vn.i24 


2-COOCH3 


4-CH3 


Vn.l25 


2-COOH 


4-H 


Yn.l26 


2-F 


4-H 


Vn.I27 


2-F 


4-H 


Yn.l28 


2-NH2 


4-H 


Yn.l29 


2-N02 


4-H 


vn.i30 


2-0(4-CN-C6H4) 


4-H 


vn.i3i 


2-S02F 


4-H 


Vn.l32 


2-S02NH2 


4-H 


Vn.l33 


2-S-(2H5-Cl T uazole) 


4-H 


Vn.l34 


2-SCH2CH2CH=CF2 


4-dihydro 




PCT/GB9S/00400 

5-SCH2CH2CH<F2 

5-SCH2CH2CH=CF2 

5-SCH2CH2CH=CF2 

5-SCH2CH2CH<T2 

5-SOCH2CH2CH=CF2 

5-SCH2CH2CH=CF2 

5-SCH2CH2CH=CF2 

5-SCH2CH2CH=CT2 

5-SCH2CH2CH=CF2 

5-SCH2CH2CH=CF2 

5-SCH2CH2CH=CF2 

5-dihydro 
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Exanples of confounds of Formula PO according to the inventian are set 
out in Table X 

O 

TABLE X 



No. 


R3 


R5 


XI 


3-0-C3H5 


5-SCH2CH2CH=CF2 


X2 


3-CMi 


5-SCH2CH2CH=CF2 


X3 


3-C6H5 


5-SCH2CH2CH=CF2 


X4 


3-C6H5 


5-SOCH2CH2CH=CF2 


X5 


3-C6H5 


5-S02CH2CH2ai=CF2 


X6 


3-CF2H 


5-SCH2CH2CH=CF2 


X7 


3-CF3 


5-SCH2CH2CH=CF2 


X8 


3-CH(CH3)2 


5-SCH2CH2C»=CF2 


X9 


3-C»=CH2 


5-SCH2CH2CH=CF2 


XIO 


3-CH2Br 


5-SCH2CH2CF«F2 


Xll 


3-CH2C6H5 


5-SCH2CH2CH=CF2 


X12 


3-CH2C6H5 


5-SOCH2CH2CH=CF2 


X13 


3-CH2CF3 


5-SCH2CH2CH<3?2 


X14 


3-CH2CF3 


5-SOCH2CH2(»CF2 


X15 


3-CH2CF3 


5-SQ2CH2CH2CH=C3F2 


X16 




5-SCH2CH2CH=CF2 


X17 


3-CH2CH2F 


5-SCH2CH2C»=CF2 


X18 


3-CH2CH3 


5-SCH2CH2<»CF2 


X19 


3-CH2CN 


5-SaECH2CHK3?2 


X20 


3-CH2CN 


5-SCX3ECH2aMF2 


X21 


3-CH2CONH2 


5-SCH2CH2CH=CF2 


X22 


3-CH2000CH2CH3 


5-SCH2CH2af=CF2 


X23 


3-CH2N(CH3)2 


5-SCH2CH2CH=CF2 


X24 


3-CH2NH(DOCH3 


5-SCH2CH2CH<T2 


X25 


3-CH2NHCOOCBB 


5-SCH2CH2CH=CF2 


X26 


3-ch2cx::h3 


5-SCH2CH2CH=CF2 


X27 


3-CH20CH3 


5-S02CH2CH2CH=CF2 
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X28 


3-CH20H 


5-SCH2CH2CH=CF2 


X29 


3-CH20H 


5-SOCH2CH2CH=CF2 


X30 


3-CH2SQ2C6H5 


5-SCH2CH2at=CF2 


X31 


3-CH2SQ2C6H5 


5-S02CH2CH2CB=CF2 


X32 


3-CH3 


5-SCH2CH2CH=CF2 


X33 


3-CH3 


5-SOCH2CH2at=CF2 


X34 


3-CH3 


5-S02CH2CH2CH=CF2 


X35 


3-COC6H5 


5-SCH2CH2CH<J2 


X36 


3-COCH3 


5-SCH2CH2C»=CF2 


X37 


3-CON(CH3)2 


5-SCH2CH2CH=CF2 


X38 


3-CONH2 


5-SCH2CH2CH=CF2 


X39 


3-CONHCH2C6H5 


5-SCH2CH2CH=CF2 


X40 


3-CONHCH2C6H5 


5-SOCH2CH2CH=CF2 


X41 


3-CONHCH2CH2C»=CF2 


5-SCH2CH2CH=CF2 


X42 


3-CONHCH3 


5-SCH2CH2CH=CF2 


X43 


3-CONHS02CH3 


5-SCH2CH2CH<F2 


X44 


3-cxxx::6H5 


5-SCH2CH2a§=CF2 


X45 


3-COOC6H5 


5-SOCH2CH2CH=CF2 


X46 


3-COOC6H5 


5-S02CH2CH2C»<T2 


X47 


3-CCXX3DCH2CH=CF2 


5-SCH2CH2CH=CF2 


X48 


3-COOCH2CH2CFt<372 


5-SOCH2CH2CH=CF2 


X49 


3-COOCH2CH2C»=CF2 


5-S02CEECH2atCF2 


X50 


3-0(X)CH2CH2F 


5-SCH2CH2CfrCF2 


X51 


3-COOCH3 


5-SCH2CH2C»<F2 


X52 


3-CXX>H 


5-SCH2CH2C»<3r2 


X53 


3-CX)SCH2CH2at=CF2 


5-SCH2CH2C»<F2 


X54 


3-CSNH2 


5-SCH2CH2atCF2 


X55 


3-H 


5-SCH2CH2C»=CF2 


X56 


3-H 


5-SOCH2CH2CHKP2 


X57 


3-H 


5-SQ2CH2CH2CIfrCF2 


X58 


3-N(Sa2CH3)2 


5-SCH2CH2CH=CF2 


X59 


3-NHCH2CH3 


5-SCH2CH2CH=CF2 


X60 


3-NHCHO 


5-SCH2CH2CH=CF2 
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X61 


3-NHCOOCH3 


5-SCH2CH2CH=CF2 


X62 


3-NHCCXT3 


5-SCH2CH2CHKT2 


X63 


3-NHCOCP3 


5-SOCH2CH2at=CF2 


X64 


3-NHCOCH3 


5-SCH2aECH=CF2 


X65 


3-NHCCXH3 


5-S02CH2CH2CHKT2 


X66 


3-NHCSCEECH3 


5-SqECH2ai<T2 


X67 


3-NHCSNHCH2CH3 


5-SCH2CH2CH=CF2 


X68 


3-NHS02CH3 


5-SCH2CH2CH=CF2 


X69 


3-OCF2CF2H 


5-SCH2CH2at=CF2 


X70 


3-OCF3 


5-SCH2CH2<:H=CF2 


X71 


3-OCF3 


5-SOCH2CH2at=CF2 


X72 


3-OCH2C6H5 


5-SCH2CH2CH=CF2 


X73 


3-OCH2C6H5 


5-S02CH2CH2CH=CF2 


X74 


3-OCH2CF3 


5-SCH2CH2CH=CF2 


X75 


3-OCH2CF3 


5-SOCH2CH2CH=CF2 


X76 


3-OCH2CF3 


5-S02CH2CH2CH=CF2 


X77 


3-OCH2CH=CX:i2 


5-SCH2CH2CH=CF2 


X78 


3-OCH2CH2CH=CF2 


5-SCH2CH2C»=CF2 


X79 


3-OCH2CH2CH=CF2 


5-SOCH2CH2CH=CF2 


X80 


3-CX3J2CH2CH<F2 


5-SQ2CH2CH2<»CF2 


X81 


3-OCH2CH2F 


5-SaECH2CH=CF2 


X82 


S-OOECOOH 


5-SCH2CH2CH=CF2 


X83 


3-OCEB 


5-SCEECH2CH=CF2 


X84 


3-OCOC36H5 


5-SCH2CH2C3t=CF2 


X85 


3-CXXXM3 


5-SCEECH2CEK3r2 


X86 


3-OC6H5 


5-SCH2CH2CHKT2 


X87 


3-OC6H5 


5-SOCH2CH2CH=CF2 


X88 


3-OC6H5 


5.S02CH2CH2CH=CF2 


X89 


3-OS02CH3 


5-SCH2CH2at=CF2 


X90 


3-OSQ2CH3 


5-SCXZH2CH2CH=CF2 


X91 


3-SCF3 


5-SCH2CH2CH=CF2 


X92 


3-SCH2CH2Ctt=CF2 


5-C6H5 


X93 


3-SOCH2CH2at=CF2 


5-C6H5 
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X94 


3-S02CH2CH2af=CF2 


X95 


3-SCH2CmCH=CF2 


X96 


3-SCH2CH2CH=CF2 


X97 


3-SCH2CH2CH=CF2 


X98 


3-SOCH2CH2CH=CF2 


X99 


3-SCH2CH2CH=CF2 


XlOO 


3-SCH2CH2CH=CF2 


XlOl 


3-SCH2CH2CH=CF2 


X102 


3-SCH2CH2CH=CF2 


X103 


3-SCH2CH2CH=CF2 


X104 


3-SCH2CH2CH=CF2 


X105 


3-SCH2CH2C»=CF2 


X106 


3-S02CH2CH2CH=CF2 


X107 


3-SCH2CH2CH=CF2 


X108 


3-SCH2CH2CH=CF2 


X109 


3-SCH2CH2CH<a?2 


XI 10 


3-SCH2CH2CHOF2 


Xlll 


3-SCH2CH2CH=CF2 


XI 12 


3-SaECH2CH=CF2 


X113 


3-SCH2CH2CH=CF2 


XI 14 


3-SCH2CH2CH<F2 


X115 


3-SCH2CH2CH=CF2 


X116 


3-SCH2CH2at=CF2 


XI 17 


3-iSCH2CH2CH<T2 


X118 


3-SCH2CH2atCP2 


X119 


3-SCH2CH2CH=CF2 


X120 


3-SCH2CH2C»=CF2 


X121 


3-SCH2CH2CH=CF2 


X122 


3-SCH2CH2aM«2 


X123 


3-SCH2CH2CFt=CF2 


X124 


3-SCH2CH2CH=CF2 


X125 


3-SOCH2CH2at=CF2 


X126 


3-S02CH2CH2CH=CF2 
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5-C6H5 
5-CF2H 
5-CF3 

5-CH2C6H5 

5-CH2C6H5 

5-CH2CF3 

5-CH2CH2F 

5-CH2CI 

5-CH2CN 

5-CH2CX3C 

5-CH20H 

5-CH3 

5-CH3 

5-a 

5-CN 

5-CX)N(CH3)2 

5-CXXX3ECH2CH=CF2 

5-OOOCH2CH2F 

5-CXXX3B 

5-F 

5-H 

5-N(SQ2CH3)2 

5-NHCHO 

5-NHCOCF3 

S-NHCOOOB 

5-NHSQ2CH3 

5-N02 

5-OC6H5 

5-OCF2H 

5-OCF3 

5-OCH2CF3 

5-OCH2CF3 

SOCH2CF3 
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X127 


3-SCH2CH2CH=CF2 


5-OCOCH3 


X128 


3 SCH2CH2OT=CF2 


5-OSQ2CH3 


X129 


3-SCH2CH2OT=CF2 


5-SCH2CH2CH=CF2 


X130 


3-SOCH2CH2CH=CF2 


5-SCH2CH2CH=Cr2 


X131 


3-S02CH2CH2CH=CF2 


5-SCH2CH2CH=CF2 


X132 


3-SCH2CH2CHhCF2 


5-SCH3 


X133 


3-SCH2CH2CH=CF2 


5-S02CF3 


X134 


3-SOCH2CH2CH=CF2 


5-S02CH2CH2CH=CF2 


X135 


3-S02CH2CH2CH=CF2 


5-S02CH2CH2CH=CF2 


X136 


3-SCH2CH2C»=CF2 


5-S02CH3 


X137 


3-S02CH2CH2CH=CF2 


5-S02CH3 


X138 


3-SCH2CH2CHKT2 


5-SQ2N(CH3)2 


X139 


3-SCH2CH2CH=CF2 


5-SOCF3 


X140 


3-SOCH2CH2C3«F2 


5-SOCH2CH2CH<3=2 


X141 


3-SCH3 


5-SCH2CH2CH=CF2 


X142 


3-S02CF3 


5-SCH2CH2CH=CF2 


X143 


3-SQ2CF3 


5.SQ2CH2CH2CH=<3F2 


X144 


3-SQ2CH3 


5-SCH2CH2atCT2 


X145 


3-S02N(CH3)2 


5-SCH2CH2CTt=CF2 


X146 


3-S02NH2 


5-SCH2CH2CH=CF2 


X147 


3-SQ2NHCH3 


5-SCH2CH2CI#=CF2 


X148 


3-SQ2NHCH3 


5-SCX2CH2CH2CH=CF2 


X149 


3-SOCF3 


5-SCH2CH2CH=CF2 


X150 


3-SOCF3 


5-SOCH2CH2at=CF2 


X151 


3-SOCH3 


5-SCH2CH2CH=CF2 


X152 


3-SOCH3 


5-SQ2CH2CEDCH=CF2 


X153 


3-(4-CF3-C6H4) 


5-SCH2CH2atC3F2 


X154 


3-(4-CF3-C6H4) 


5-SQ2CH2CH2CH<T2 


X155 


3-(4-CH3-C6H4) 


5-SCH2CH2Cft=CF2 


X156 


3-(4-CN-C6H4) 


5-SCH2CH2CH=CF2 


X157 


3-(4-CONH2-C6H4) 


5-SCH2CH2CFt=CF2 


X158 


3-(4-CONH2-C6H4) 


5-S02CH2CH2CH=CF2 


X159 


3^4-N02-C6H4) 


5-SCH2CH2at<T2 
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X160 3-(4-bCH3-C6H4) 5-SCH2CH2C»<T2 



Exanples of confounds of Formula (XI) according to flie invoition arc set R, 

out in Table XI. V- N 

// \\ 



S' ^6 

TABLE XI 



Na 


R3 


R5 


XI. 1 


3-Br 


5-SCH2CH2CH=CF2 


XI2 


3-OC5H9 


5-SCH2CH2CH=CF2 


XI.3 


3-C-C5H9 


5-SOCH2CH2CH=CF2 


XI.4 


3-C^CH 


5-SCH2CH2CH=CF2 


XI.5 


3-C6H5 


5-SCH2CH2CH=CF2 


XI.6 


3-C6H5 


5-SOCH2CH2CH=CF2 


XI.7 


3-C6H5 


5-S02CH2CH2at=CF2 


XI.8 


3-CF2H 


5-SCH2CH2CH=CF2 


XI.9 


3-CF3 


5-SCH2CH2CH=CF2 


XI.IO 


3-CH=CH2 


5-SCH2CH2CItCF2 


XI.11 


3-CH=CHCH3 


5-SCH2CH2CBtCF2 


XI. 12 


3-CH=CHaSI 


5-SCH2CH2CH=CF2 


XI.13 


3-CTM3^NQ2 


5-SCH2CH2C»CF2 


XI.14 


3-CFt=NOCH3 


5-SCH2CH2CT<3?2 


XI.15 


3-CH2(3-CF3-C6H4) 


5-SCH2CH2atCF2 


XI.16 


3-CH2(3-CF3-C6H4) 


5-SCH2CH2CH<3=2 


XI.17 


3-CH2C6H5 


5-SCH2CH2atCF2 


XI.18 


3-CEEC6H5 


5-SOCH2CH2CH<F2 


XI.19 


3-CH2C6H5 


5-SQ2CH2CH2CH=CF2 


XI.20 


3-CH2CF3 


5-SCH2CH2CIt=CF2 


XI21 


3-CH2CF3 


5-SOCH2CH2CIf<F2 


XI.22 


3-CH2C»=CH2 


5-SCH2CH2af=CF2 


XI.23 


3-CH2CH3 


5-SCH2CH2CTt=CF2 


XI.24 


3-CH2CH3 


5-S02CH2CH2CH=CF2 


XI.25 


3-CH2a 


5-SCH2CH2at=CF2 
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XL26 


3-CH2CN 


5-SCH2CH2CH=CF2 


XI^7 


3-CH2CONH2 


5-SCH2CH2CH=CF2 


XI28 


3-CH2N(CH3)2 


5-SCH2CH2CH=CF2 


XI29 


3-CH2NHCOCH3 


5-SCH2CH2CHKT2 


XI.30 


3-CH20CH2CH2CH2CH3 


5-SCH2CH2CH=CF2 


XI31 


3-CH20CH2CH2CH3 


5-SCH2CH2CH=CF2 


XI.32 


3-CH20CH2CH3 


5-SCH2CH2CH=CF2 


XI.33 


3-CH20CH2CH3 


5-SOCH2CH2CH<F2 


XI.34 


3-CH20CH3 


5-SCH2CH2CH=CF2 


XI.35 


3-CH20CH3 


5-SOCH2CH2CH=CF2 


XI.36 


3-CH20CH3 


5-S02CH2CH2CH=CF2 


XI.37 


3-CH20H 


5-SCH2CH2C»=CF2 


XI.38 


3-CH2SCH2CH2CH=CF2 


5-SCH2CH2CH=CF2 


XI.39 


3-CH2SQ2C6H5 


5-SCH2CH2C»=CF2 


XI.40 


3-CH3 


5-SCH2CH2CTtCF2 


XI.41 


3-CH3 


5-SOCH2CH2CH=CF2 


XI.42 


3-CH3 


5-SQ2CH2CH2CH=CF2 


XI.43 


3-Cl 


.5-SCfECH2CH=CF2 


XI.44 


3-Cl 


5-SQ2CH2CH2CIt=CF2 


XI.45 


3-CN 


5-SCH2CH2(»CF2 


XI.46 


3-COC6H5 


5-SCH2CH2aj=CF2 


XI.47 


3-CXX3D 


5-SCH2CH2CH<a^ 


XI.48 


3-CC)N(CH3)2 


.5-SCH2CH2CI*<372 


XI.49 


3-CX>N(CH3)C2H5 


5-SCH2CH2C»<3<2 


XI.50 


3-CONH2 


>SCH2CH2CH=CF2 


XI.51 


3-CXMSIHCH2C6H5 


5-SCH2CH2atCF2 


XI.52 


3-CX»NlHCH2CH2C»<3^ 


5-SCH2CH2CBt<T2 


XI.53 


3-CONHCH2CH2CH3 


5-SCH2CH2CH<T2 


XI.54 


S-CONHCto 


5-SCH2CH2CH=CF2 


XI.55 


3-CONHCH3 


5-SOCH2CH2CH=CF2 


XI.56 


3-CONHCH3 


5-SQ2CH2CH2CI*=CF2 


XI.57 


3-CONHS02CH3 


5-SCH2CH2CH=CF2 


XI.58 


3-COOC6H5 


5-SCH2CH2CH=CF2 
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XI.59 


3-<DOOCEECH2CH<T2 


5-SCH2CH2CH=CF2 


XI.60 


3-CXXXH2CH2F 


5-SCH2ai2CH<T2 


XI.61 


3-CXXXH2CH3 


5-SCH2CH2CHKT2 


XI.62 


3-COOCH3 


5-SCH2CH2CH=CF2 


XI.63 


3-CXX>H 


5-SCH2CH2CH=CF2 


XI.64 


3-COSCH2CH2CH=CF2 


5-SCH2CH2CH=CF2 


XI.65 


3-CSNH2 


5-SCH2CH2CH=CF2 


XI.66 


3-F 


5-SCH2CH2CH=CF2 


XI.67 


3-H 


5-SCH2CH2CH=CF2 


xr.68 


3-H 


5-SOCH2CH2CH=CF2 


XI.69 


3-H 


5-SQ2CH2CH2CH=CF2 


XI.70 


3-N(S02CH3)2 


5-SCH2CH2CH=CF2 


XI.71 


3-NHCHO 


5-SCH2CH2CH=CF2 


XI.72 


3-NHCOC2H5 


5-SCH2CH2CH=CF2 


XI.73 


3-NHCXXT3 


5-SCH2CH2at=CF2 


XI.74 


3-NHCOCH3 


5-SCH2CH2at=CF2 


XI.75 


3-NHCSCH2CH3 


5-SCH2CH2CIi<T2 


XI.76 


3-NHCSNHCH2CH3 


5-SCH2CH2CH=CF2 


XI.77 


3-NHSQ2CH3 


5-SCH2CH2CH=CF2 


XI.78 


3-NQ2 


5-SCH2CH2CH=CF2 


XI.79 


3-OC6H5 


5-SCH2CH2C3i=GF2 


XI.80 


3-CXT2CF2H 


5-SCH2CH2aj<F2 


XI.81 


3-OCF2H 


5-SCH2CH2CH<F2 


XI.82 


3-OCF3 


5-SCH2CH2CH=CF2 


XI.83 


3-OCH2CF3 


5-SCH2CH2CH=CF2 


XI.84 


3-<XH2CF3 


5-SOCH2CH2C»=CF2 


XI.85 


3-OCH2CF3 


5-SQ2CH2CH2atCF2 


XI.86 


3-OCH2CH<3C12 


5-SCH2CH2at=CF2 


XI.87 


3-OCH3 • 


5-SCH2aECH=CF2 


XI.88 


3-OOOC2H5 


5-SCH2CH2CH=CF2 


XL89 


3-OOOC6H5 


5-SCH2CH2CH=CF2 


XI.90 


3-OCXDCH3 


5-SCH2CH2CH=CF2 


XI.91 


3-OSQ2CH3 


5-SCH2CH2CH=CF2 
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XI.92 


3-SCF3 


5-SCH2CH2OTCF2 


XI.93 


3-SCH2CH2CH=CF2 


5-CF3 


XI.94 


3-SCH2CH2CH=CF2 


5-CH2C6H5 


XI.95 


3-SCH2CH2CH=CF2 


5-CH2CT3 


XI.96 


3-SCH2CH2CH=CF2 


5-CH2CH=CH2 


XI.97 


3-SCH2CH2CH=CF2 


5-CH2CN 


XI.98 


3-SCH2CH2CH=<T2 


5-CH2CONH2 


XI.99 


3-SCH2CH2CH=CF2 


5-CH2NHCOCH3 


XI.100 


3-SCH2CH2CH=CF2 


5-CH20CH3 


XI.101 


3-SCH2CH2CH=CF2 


5-CH3 


XI.102 


3-SCH2CH2CH=CF2 


5-Cl 


XI.103 


3-SCH2CH2CH=CF2 


5-CN 


XI.104 


3-SCH2CH2CK=CF2 


5-COOCH3 


XI.105 


3-SCH2CH2CH=CF2 


5-NHCHO 


XI.106 


3-SCH2CH2CH=CF2 


5-OC6H5 


XI.107 


3-SCH2CH2C»=CF2 


SOCH2CF3 


XI.108 


3-SCH2CH2CBKT2 


5-OCH3 


XI.109 


3-SCH2CH2CH<3=2 


5-SCH2CH2CH<T2 


XI.110 


3-SCH3 


5-SCH2CH2CH<3^ 


XI.111 


3-SQ2C2H5 


5-SCH2CEECBt<T2 


XI.112 


3-S02CF3 


5-SCH2CH2C»<T2 


XL113 


3-SQ2CH2CH2C»=CF2 


5-OC3ECF3 


XI.114 


3-SQ2CH2CH2OT=CF2 


5-SCH2CH2at=CF2 


XI.115 


3-SQ2CH2CH2at=CF2 


5-SOCH2CH2C»=CF2 


XI.116 


3-S02F 


5-SCH2CH2CFtCF2 


XI.117 


3-SQ2N(CH3)2 


5-SCH2CH2at=CF2 


XI.118 


3-SQ2NH2 


5-SCH2CH2CHNZF2 


XI.119 


3-SQZNHCH3 


5-SCH2CmCH=CF2 


XL. 120 


3-SOCF3 


5-SCH2CH2atCF2 


XI.121 


3-SOCH2CH2CH=CF2 


5-CH2CN 


XI.122 


3-SOCH2CH2CH=CF2 


5-OaDCF3 


XI.123 


3-SOCH2CH2C»=CF2 


5-SCH2CH2CH=CF2 


XI.124 


3-SOCH3 


5-SCH2CH2CEf=CF2 
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XI.125 


3-(2-Pyrazinyl) 


5-SCH2CH2CH=CF2 


XI.126 


3-(3-F-C6H4) 


5-SCH2CH2CHKT2 


XI.127 


3-(3-N02-C6H4) 


5-SCH2CH2CH=CF2 


XI.128 


3.(3-N02-C6H4) 


5-SOCH2CH2CH=CE2 


XI. 129 


3-(3-N02-C6H4) 


5-S02CH2CH2CH=CF2 


XI.130 


3-(4-F-C6H4) 


5-SCH2CH2CH=CF2 


XI.131 


3-(4-F-C6H4) 


5-SOCH2CH2CH=CF2 


XI.132 


3-(4-F-C6H4) 


5-S02CH2CH2CH=CF2 



Exanples of conpounds of Fonnula QQl) according to the invention are set N— N 



out in Table XQ. 



TABLE Xn 



No. 


R2 


R5 


xn.i 


2-SCH2CH2CH=CF2 


5-<>C3H5 


xn.2 


2-SCH2CH2CItCF2 




xn3 


2-SCH2CH2C»=CF2 


5-C6H5 


xn.4 


2-SOCH2CH2a§<T2 


5-C6H5 


xn.5 


2-SQ2CH2CH2CH=CT2 


5-C6H5 


xn.6 


2-SCH2CH2C»<3F2 


5-CF2H 


xn.7 


2-SCH2CH2CHKT2 


5-CF3 


xn.8 


2-SCH2CH2ai=CE2 


5-CH(CH3)2 


xn.9 


2-SQ2CH2CH2CH=CF2 


5-CH(CH3)2 


xn.io 


2-SCH2CH2CFK3^ 


5-CH=CH2 


xn.ii 


2-SCH2CH2CH=CF2 


5-CH2(2,6-<li F -C6H3) 


xn.i2 


2-SCH2CH2atCF2 


5-CH2(4-NQ2-C6H4) 


xn.i3 


2-SQ2CH2CH2CH<T2 


5-CH2(4-N02-C6H4) 


xn.i4 


2-SCXM2CH2C»=CF2 


5-CH2(4-OaB-C6H4) 


xn.i5 


2-S02CH2CH2CHKT2 


5-CH2(4-OCH3-C6H4) 


xn.i6 


2-SCH2CH2CH<F2 


5-CH2Br 


xn.i7 


2-SCH2CH2CH<3=2 


5-CH2C6H5 


xn.i8 


2-SCXH2CH2CH=CF2 


5-CH2C6H5 
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xn.i9 


2-SQ2CH2CH2CH=CF2 


xn^o 


2-SCH2CH2CH=CF2 


xn^i 


2-SOCH2C3ECHKT2 


m22 


2-SQ2CH2CH2CH<T2 


m23 


2-SCH2CH2C»=CF2 


xn.24 


2-SCH2CH2CH=CF2 


xn.25 


2-SCH2CH2CH=CF2 


xn^6 


2-SOCH2CH2CH<T2 


xn.27 


2-S02CH2CH2CH<3^ 


xn.28 


2-SCH2CH2CH=CF2 


xn.29 


2-SOCH2CH2CH=CF2 


xn.30 


2-S02CH2CH2CH=CF2 


xn.3i 


2-SCH2CH2C»<T2 


xn.32 


2-SOCH2CH2CH=CF2 


xn.33 


2-SQ2CH2CH2CH=CF2 


xn.34 


2-SCH2CH2CH=CF2 


xn.35 


2-SCH2CH2CIt<3?2 


xn.36 


2-SCH2CH2CH<T2 


xn37 


2-SOCH2CH2CItCF2 


xn38 


2-SCH2CH2CH=CF2 


xn39 


2-SCH2CH2CH=CF2 


xn.40 


2-SCH2CH2CIt=CF2 


XI.41 


2-SCH2CH2a«F2 


xn.42 


2-SCH2CH2CH=CF2 


xn.43 


2-SCH2CH2CH=CF2 


xn.44 


2-S02CH2CH2CH=CF2 


xn.45 


2-SaECH2CH=CF2 


xn.46 


2-SOCH2CH2OTCT2 


xa.47 


2-SCH2CH2CH<T2 


xn.48 


2-SQ2aECH2CH=CF2 


xn.49 


2-SCH2CH2CH=CF2 


xn.5o 


2-SOCH2CH2CH=CF2 


xn.5i 


2-SQ2CH2CH2at=CF2 
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5-CH2C6H5 

5-CH2CF3 

5-CH2CF3 

5-CH2CF3 

5-CH2CH(CH3)2 

5-CH2CH=CH2 

5-CH2CH2CH2CH2CH3 

5-CH2CH2CH2CH2CH3 

5-CH2CH2CH2CH2CH3 

5-CH2CH2CH2CH3 

5-CH2CH2CH2aB 

5-CH2CH2CH2CH3 

5-CH2CH2CH3 

5-CH2CH2CH3 

5-CH2CH2CH3 

5-CH2CH2F 

5-CH2CH3 

5-CH2CN 

5-CH2CN 

5-CH200NH2 

5-CH2COOCH2CH3 

5-CH2N(CH3)2 

5-CH2NHOOCH3 

5-CH2NHOOOCH3 

5-CH20CH3 

5-CH20CH3 

5-CH20H 

5-CK20H 

5-CH2S02C6H5 

5-CH2S02CdH5 

5-CH3 

5-CH3 

5-CH3 
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xn.52 


2-SCEECH2CH=CF2 


xn.53 


2-SCH2CH2CH=CF2 


xn.54 


2-SCH2CH2CHKT2 


xn.55 


2-SCH2CH2CH=CF2 


xn.56 


2-SCH2CH2CH=CF2 


xn.57 


2-SOCH2CH2CH=CF2 


xn.58 


2-SCH2CH2CH<T2 


xn.59 


2.SCH2CH2CH=CF2 


xn.6o 


2-SCH2CH2CH=CF2 


xn.6i 


2-SCH2CH2CH=Cr2 


xn.62 


2-SOCH2CH2CIfrCF2 


xn.63 


2-SQ2CH2CH2CH=CT2 


xn.64 


2-SCH2CH2CH=<ZF2 


xn.65 


2-SOCH2CH2CTt=CF2 


xn.66 


2-S02CEECH2CH=CF2 


xn.67 


2-SCH2CH2CH=CF2 


xn.68 


2-SCH2CH2CH=CF2 


xn.69 


2-SCH2CH2Cft=CF2 


xn.70 


2-SCH2CEEC»<T2 


xn.7i 


2-SCH2CH2CH<3^ 


xn.72 


2-SCH2CH2CH=CF2 


xn.73 


2-SCH2CH2CfrCF2 


xn.74 


2-SOCH2CH2C»=CF2 


xn.75 


2-SQ2CH2CH2<»CF2 


xn.76 


2-SCH2CH2OTCF2 


xn.77 


2-SCH2CH2CHNCT2 


xn.78 


2-SCH2CH2CHKT2 


xa.79 


2-SCH2CH2CH=CF2 


xn.80 


2-SCH2CH2CH=C3=2 


xn.8i 


2-SOCH2CH2CH<T2 


xn.82 


2-SCH2CH2CItCF2 


m83 


2-SQ2CH2CH2C»=CF2 


xn.84 


2-SCH2CH2CH=CF2 
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5-COC6H5 

5-COCH3 

5-<DON(CH3)2 

5-OONH2 

5-OONHCH2C6H5 

5-CONHaEC6H5 

5-CONHCH2CH2CH=CF2 

5-CONHCH3 

5-CONHS02CH3 

5-COOC6H5 

5-COOC6H5 

5-COOC6H5 

5-CCOCH2CH2CH=CF2 

5-COOCH2CH2CH=CF2 

5-COOCH2CH2CH=CF2 

5-COOCH2CH2F 

5-aX)CH2CH3 

5-COOCH3 

5-COOH 

5-COSCH2CH2af=CF2 

5-CSNH2 

5-H 

5-H 

5-H 

5-N(S02CH3)2 
5-NHCH2CH3 
5-NHCHO 
S-NHCOOOB 
5^NHCXXT3 
5-NHCOCF3 
.5-NHCXXM3 
5-NHCOCH3 
5-NHCSCH2CH3 
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XH.85 


2-SCH2CH2C»<3=2 


m86 


2-SCH2CH2CH=CF2 


xn.87 


2-SCH2CH2at=CF2 


xn.88 


2-SCH2CH2CH=CF2 


xn.89 


2-SOCH2CH2CH=CF2 


xn.90 


2-SCH2CH2CH=Cr2 


xn.9i 


2-S02CH2CH2CH=CF2 


xn.92 


2-SCH2CH2CH=CF2 


xn.93 


2-SOCH2CH2CH=CF2 


xn.94 


2-S02CH2CH2CH=CF2 


xn.95 


2-SCH2CH2CH=CF2 


xn.96 


2-SCH2CH2CH=CF2 


xn.97 


2-SOCH2CH2CIt=CF2 


xn.98 


2-S02CH2CH2CH=CF2 


XIL99 


2-SCH2CH2CH<T2 


xn.ioo 


2-SCH2CH2CH=CF2 


xn.ioi 


2-SCH2CH2CH=CF2 


Xn.lQ2 


2-SCH2CH2CHKT2 


Xn.lQ3 


2-SCH2CH2CEt<3r2 


XD.104 


2-SCH2CH2CHK3^ 


xn.io5 


2-SOCH2CH2CH=CF2 


xn.i06 


2-SQ2CH2CH2CFf<3r2 


xn.i07 


2-SCH2CH2CH=CF2 


xn.io8 


2-SOCH2CH2CH<3r2 


xn.i09 


2-SCH2CH2CH<T2 


xn.iio 


2-SCH2CH2CHKT2 


XD.111 


2-aZH2CH2CIi==CF2 


xn.ii2 


2-SCH2CH2Cti<T2 


XD.il3 


2-S02CH2CH2CItCF2 


xn.ii4 


2-SCEECH2C»<T2 


xn.ii5 


2-SQ2CH2CH2CH=CF2 


xn.ii6 


2-SCH2CH2CH=CF2 


xn.ii7 


2-SCH2CmC»<T2 
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5-NHCSNHCH2CH3 

5-NHS02CH3 

5-OCF2CF2H 

5-cx:f3 

5-OCF3 

5<XH2C6H5 

5-OCH2C6H5 

5-OCH2CF3 

5-OCH2CF3 

5-OCH2CF3 

5-OCH2CH=CC12 

5-OCH2CH2CFf=CF2 

5-OCH2CH2CH=CF2 

5-OCH2CH2CH=CF2 

5-OCH2CH2F 

5-OCH2COOH 

5-CX3B 

5-OCOC6H5 

5-OCOCH3 

5-OC6H5 

5-OC6H5 

5-OC6H5 

5-OSQ2CH3 

5-080200 

5-SCF3 

5-SCH2CH2CIf<r2 
5-SCH3 
5-SQ2CF3 
5-SQ2GF3 

5-SQ2CH2CH2CH=CF2 
5-S02CH2CH2CH=CF2 
5-S02CH3 
5-SQ2N(aB)2 
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xn.ii8 


2-SCH2CH2CH=CF2 


xn.ii9 


2-SCH2CH2atCF2 


xn.i20 


2-S02CH2CH2CH=CF2 


xn.i2i 


2-SCH2CH2CH=CF2 


Xn.l22 


2-SOCH2CH2CH=CF2 


xn.i23 


2-SCH2CH2CH=CF2 


xn.i24 


2-SOCH2CH2CH=CF2 


xn.i25 


2-SQ2CH2CH2CH=CF2 


xn.i26 


2-SCH2CH2CH=CF2 


xn.i27 


2-S02CH2Cffiat=CF2 


xn.i28 


2-SCH2CH2CH=CF2 


xn.i29 


2-SOCH2CH2CH=CF2 


xn.i30 


2-S02CH2CH2CH=CF2 


xn.i3i 


2-SCH2CH2CH=CF2 


xn.i32 


2-SCH2CH2aM^ 


xn.i33 


2-SCH2CH2at=CF2 


xn.i34 


2-SCH2CH2C»=CF2 


xn.i3s 


2-SCH2CH2at=CF2 


xn.i36 


2-SQ2CH2CH2C»=CF2 


xn.i37 


2-SCH2CH2at<3r2 


xn.i38 


2-SCH2CH2CH<T2 


xn.i39 


2-SCH2CH2C»<T2 


xn.i40 


2-SQ2CH2CH2CHKT2 


xn.i4i 


2-SCH2CH2CH=CF2 


Xn.l42 


2-SOCEECH2at=CF2 


xn.i43 


2-S02CEECH2CHKT2 


xn.i44 


2-SCH2CH2CIt=CF2 


Xn.l45 


2-SOCH2CH2CH=CF2 


xn.i46 


2-SQ2CH2CH2CH=CF2 


xn.i47 


2-SCH2CH2CH=CF2 


xn.i48 


2-SCH2CH2CH=CF2 
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5-SQ2NH2 

5-SQ2NHCH3 

5-S02NHCH3 

5-SOCF3 

5-SOCF3 

5-SCXH2CH2CH=CF2 
5-SOCH2CH2CH=CF2 
5-SOCH2CH2CH=CF2 
5-SOCH3 
5-SOCH3 
5-(2-CH3-C6H4) 
5-{2-CH3-C6H4) 
5-(2-CH3-C6H4) 
5-(2-FuryI) 
5-(2-OCH3-C6H4) 
5-(2-Thiqphaiyl) 
5-(3-Fuiyl) 
5-(4-CF3-C6H4) 
5-(4-CF3-C6H4) 
5-{4-CH3-C6H4) 
5-(4-CN-C6H4) 
5-(4-CONH2-C6H4) 
5-(4-CaNH2-C6B4) 
5-(4-NQ2-C6H4) 
5-(4-NQ2-C6H4) 
5-(4-NQ2-C6H4) 
5-(4-OCH3-C6H4) 
5-(4-OCH3-C6H4) 
.5-(4-OCH3-C6H4) 
5-(4-OH-C6H4) 
5-(4-Pyridinyl) 
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Examples of conqxninds of Fcmnula (XSR) according to the invention are //~** 



set out in Table Xm. 



TABLE Xm 



No. 


R2 


R5 


Xffl.l 


2-SCH2CH2CH<T2 


5-Br 


xni.2 


2-S02CH2CH2CIt=CF2 


5-Br 


xni.3 


2-SCH2CH2CH<T2 


5-C(CH3)3 


xin.4 


2-S02CH2CH2CH==CF2 


5-C(CH3)3 


xm.5 


2-SCH2CH2CH<T2 


5-C(P)C6H5 


xni.6 


2-SCH2CH2at=CF2 


5-0-C3H5 


xm.? 


2-S02CH2CH2CH=CF2 


5-OC3H5 


xin.8 


2-SCH2CH2CH=CF2 


5-CMi 


xm.9 


2-SCH2CH2CH=CF2 


5-C6H5 


xin.io 


2-SCXH2CH2at=CF2 


5-C6H5 


xin.ii 


2-S02CH2CH2CH=CF2 


5-C6H5 


xin.i2 


2-SCH2CH2CIt=CF2 


.5-CF2H 


xin.i3 


2-SOCH2CH2CH=CF2 


5-CF2H 


xni.14 


2-SCH2CH2CH=CF2 


5-CF3 


xin.i5 


2-SQ2CH2CH2CH=CF2 


5-CF3 


xai.16 


2-SCH2CH2CItCF2 


5-CH(CH3)2 


xni.i7 


2.S02CH2CH2CH=CF2 


.5-CH(CH3)2 


xin.18 


2-SCH2CH2CIt=CF2 


5-C»=CH2 


xin.19 


2-SCH2CH2C»=CF2 


5-CH2Br 


xin.20 


2-SCH2CH2C»CF2 


5-CH2C6H5 


XQI.21 


2-SOCH2CH2CH<T2 


5-aDC6H5 




2-Sa2CH2CH2CH<T2 


5-CH2C6H5 


WJ23 


2-SCH2CH2CB=CF2 


5-CH2CF3 


xni.24 


2-SCH2CH2CH=CF2 


5-CH2CH2F 


xm.25 


2-SOCH2CH2at=CF2 


5-CH2CH2F 


xni:26 


2-S02CH2CH2CH=CF2 


5-CH2CH2F 


Xin.27 


2-SCH2CH2CH=CF2 


5-CH2CH3 
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XQI.28 


2-SOCH2CH2CH=CF2 


:xm29 


2-S02CH2CH2CH=CF2 


xin.30 


2-SCH2CH2CH=CF2 


xin.3i 


2-SCH2CH2CH=CF2 


Xin.32 


2-SCH2Cfl2CH=CF2 


Xin.33 


2-SCH2CH2CH=CF2 


xin.34 


2-SCH2CH2CIt=CF2 


xm.35 


2-SCH2CH2CH=CF2 - 


Xin36 


2-SOCH2CH2CH=CF2 


Xin.37 


2-S02CH2CH2CH=CF2 


xni.38 


2-SCH2CH2CH=CF2 


Xin.39 


2-SCH2CH2CH=CF2 


xin.4o 


2-SCH2CH2CH=CF2 


xni.4i 


2-SOCH2CH2CH=CF2 


Xin.42 


2-S02CH2CH2CH=CF2 


Xin.43 


2-SCH2CH2CH=CF2 


Xin.44 


2-SCH2CH2CH=CF2 


Xin.45 


2-SCH2CH2CH=CF2 


Xin.46 


2-SCH2CH2CIKT2 


xin.47 


2-SCH2CH2CHKJ2 


xni.48 


2-SCX3ECH2CEi=CT2 


xm.49 


2-SQ2CH2CH2C»<T2 


xai.so 


2-SCH2CH2CH=CF2 


xin.5i 


2-SCH2CH2CH=CF2 


Xin.52 


2-SQ2CH2CH2CH=CF2 


Xin.53 


2-SCH2CH2CH=CF2 


xni.54 


2-SCX3ECH2C»=CF2 


Xin.55 


2-SCH2CH2CHNZF2 


xni.56 


2-SOCH2CH2at<T2 


xm.57 


2-S02CH2CH2CH=CF2 


xin.58 


2-SCH2CH2CHKT2 


Xin,59 


2-SCH2CH2CH=CF2 


xni.60 


2-SCH2CH2CH<3^ 
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5-CK2CH3 

5-CH2C3C 

5-CH2CHaE 

5-CH2CN 

5-CH2CONH2 

5-CH2CCXX3i2CH3 

5-CH2N(CH3)2 

5-CH20CH3 

5-CH20CH3 

5-CH20CH3 

5-CH20H 

5-CH2SQ2C6H5 

5-CH3 

5-CH3 

5-CH3 

5-COCH3 

5-CON(CH3)2 

5-CONH2 

5-CX»IHCH2C6H5 

5-CONHCH2CH2C»<T2 

5-CC»IHCH2CH2CH=CF2 

5-CX]NHCH2CH2CH=CF2 

5^NHCH3 

5-CONHSQ2aB 

5-O0NHSO2CH3 

5-COOC6H5 

5-CXX)C6H5 

5-COOCH2CH2CItCF2 

5-COOCH2CH2Ctt=CF2 

5-aXX:H2CH2CH=CF2 

5-COOCH2CH2F 

5-COOCH3 

5-COOH 
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xin.6i 


2-SCH2CH2a«F2 


Xin.62 


2-SCH2CH2C»=CF2 


xin.63 


2-SCH2CH2CH=CF2 


Xin.64 


2-SOCH2CH2CH=CF2 


Xin.65 


2-S02CH2CH2C»=CF2 


xra.66 


2-SCH2CH2CH=CF2 


xni.67 


2-SCfCCH2CH=CF2 


Xin.68 


2-S02CH2CH2CH=CF2 


Xin.69 


2-SCH2CH2CH=CF2 


xin.7o 


2-SCH2CH2atCF2 


xin.7i 


2-SOCH2CH2Cft=CF2 


Xin.72 


2-S02CH2CH2CH=CF2 


xin.73 


2-SCH2CH2CH=CF2 


Xin.74 


2-SCX:H2CH2aK3r2 


Xin.75 


2-SCH2CH2CH=CF2 


xni.76 


2-SQ2CH2CH2CH=CF2 


Xin.77 


2-SCH2CH2CH<r2 


xni.78 


2-SCH2CH2CItCF2 


Xin.79 


2-SOCH2CH2<»CF2 


xin.80 


2-SCH2CH2Cit=CF2 


xin.8i 


2-SCH2CH2CTt=CF2 


Xin.82 


2-SCH2CH2C»=CF2 


xni.83 


2-S02CH2CH2at<3^ 


xni.S4 


2-SCH2CH2CH=CF2 


xin.8s 


2-SOCH2CH2CHK3^ 


Xin.86 


2-SQ2CH2CEECH=CF2 


xin.87 


2-SCH2CH2CH=CF2 


Xin.88 


2-SCH2CH2at=CF2 


Xin.89 


2-SOCH2CH2CH=CF2 


xin.90 


2-SQ2CH2CH2CH=CF2 


xin.9i 


2-SCH2CH2CH=CF2 


Xin.92 


2-SCH2CH2CH=CF2 


xra.93 


2-SOCH2CH2CH=CF2 
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5-COSCH2CH2CH=CF2 
5-CSNH2 
5-H 
5-H 
5-H 

5-N(CH3)2 
5-N(S02CH3)2 
5-N(S02CH3)2 
5-NH2 
5-NHGH3 
5-NHCH3 
5-NHCH3 
5-NHCHO 
5-NHCHO 
5-NHCOCF3 
5-NHCOCF3 
5-NHCOCH3 
5-NHCOOCH3 
5-NHOOOCH3 
5-NHCSCH2CH3 
5-NHCSNHCH2CH3 
5-NHS02CH3 
5-NHSQ2CH3 
5-OC6H5 
5-OC6H5 
5-OC6H5 
5-OCF2CF2H 
5-OCF3 
5-OCF3 
5-OCF3 
5-CX:H2C6H5 
5-OCH2CF3 
5-OCH2CF3 
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Xin.94 


2-S02CH2CH2CFKF2 


Xin.95 


2-SCH2CH2CIt<T2 


Xffl.96 


2-SCH2CH2CFtCF2 


Xin.97 


2-SOCH2CH2CH=Cr2 


Xin.98 


2-S02CH2CH2CH=CF2 


Xin.99 


2-SCH2CH2CH=CF2 


xin.100 


2-SCH2CH2CH=CF2 


xm.ioi 


2-SCH2CH2CH=CF2 


xin.102 


2-SOCH2CH2CH=CF2 


xrn.103 


2-S02CH2CH2CH=CF2 


xin.104 


2-SCH2CH2CH=CF2 


xin.105 


2-SCH2CH2CH=CF2 


xin.106 


2-SCH2CH2CH=CF2 


xin.107 


2-SOCH2CH2CH=CF2 


xin.108 


2-SQ2CH2CH2CH=CF2 


xni.109 


2-SCH2CH2CFt=CF2 


xin.110 


2-SCH2GH2CI§<r2 


xin.111 


2-SOCH2CH2CH=CF2 


xm.ii2 


2-Sa2CH2CH2at=CF2 


xni.113 


2-SCH2CH2a§=CF2 


xni.114 


2-SCH2CEECBt=CF2 


xin.115 


2-SCH2CH2CFtCF2 


xni.116 


2-SCH2CH2af=CE2 


xin.117 


2-SCH2CH2C»=CF2 


xin.118 


2-SOCH2CH2CH==CF2 


xin.119 


2-SCH2CH2CTi=CF2 


xin.120 


2-SOCH2CH2CH=CF2 


xin.121 


2-S02CH2CH2CH=CF2 


Xin.122 


2-SC3ECH2C»=CF2 


Xin.123 


2-SCH2CH2CH=CF2 


Xin.124 


2-S02CH2CH2CH=CF2 


Xin.125 


2-SCH2CH2CH=CF2 


Xai.126 


2-S02CH2CH2CH=CF2 
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5-OCH2CF3 
5-OCH2CH=CC12 
5-(XH2CH2CH=<T2 
5-OCH2CH2CH=CF2 
.5-OCH2CH2CH=CF2 
5-OCH2CH2F 
5-OCH2CCXX3C 
5-OCH3 
5-OCH3 
5-OCH3 
5-OCC)C6H5 
5-OCOCH3 
5-OS02CH3 
5-OS02CH3 
5-OS02CH3 
5-SCF3 

5-SCH2(3-CF3C6H4) 
5-SCH2(3-CF3C6EI4) 
5-SCEE(3-CF3C6H4) 
5-SCH2(4-CF3-C6H4) 
5-SCH2(o-C3H5) 
5-SCH2CSCH 
.5-SCH2OTCH2 
5-SCH2CEEatCF2 
5-SCH2CH2CH=CF2 
5-SCH3 
5-SCH3 
5-SCH3 
5-SH 

5-S02CH2CH2CH=CF2 
5-SQ2CH2CH2CH=CF2 
5-SQ2CH3 
5-S02CH3 
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Xin.127 


2-SCH2CH2CH=CF2 


Xin.128 


2-SCH2CH2CH=CF2 


Xin.129 


2-SCH2CH2CH=CF2 


xm.i30 


2-SCH2CH2CH=CF2 


xin.131 


2-SOCH2CH2CH=CF2 


Xin.132 


2-SCH2CH2CH<T2 


Xni.133 


2-SOCH2CH2CH=CF2 


Xin.134 


2-SQ2CH2CH2CH=CF2 


Xm.l35 


2-SCH2CH2CH=CF2 


Xin.136 


2-SCH2CH2CH=CF2 


Xin.137 


2-S02CH2CH2CH=CF2 


Xin.138 


2-SCH2CH2CH=CF2 


Xin.139 


2-SQ2CH2CH2CH=CF2 




2-SCH2CH2CH=CF2 


xin.141 


2-SOCH2CH2CH=CF2 


Xin.142 


2-SCH2CH2CH=CF2 


Xin.143 


2-SCH2CH2CH=CF2 


Xni.144 


2-SCH2CH2CH<T2 


Xin.145 


2-SCH2CH2CHOF2 


XQI.146 


2-SOCH2CH2CH<T2 


Xin.147 


2-SQ2CH2CH2CH<T2 
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5-SO!ZN(CH3)2 

5-SQ2NH2 

5-S02NHCH3 

5-SOCF3 

5-SOCF3 

5-SOCH2CH2CH=CF2 
5-SOCH2CH2CH=CF2 
5-SOCH2CH2CH=CF2 
5-SOCH3 
5-(4-CF3-C6H4) 
5-(4-CF3-C6E«) 
5-(4-CH3-C6H4) 
5-(4-CH3-C6H4) 
5K4-CN-C6H4) 
5-(4-CN-C6H4) 
5.(4-CX)NH2-C6F«) 
.5-(4-H2NS02-C6B4) 
5-(4-NQ2-C6H4) 
5-(4-OCH3-C36H4) 
5-(4-OCH3-C6H4) 
5-(4-OCH3-C6H4) 



Exanples of con^xmds of F(nimtIa(XFV)aocan]mgto1fae ii^^ N— N 

set out in Table XIV. N ^ 



TABLE XIV "j* 



Na Rl 

XIV.l 1-C3B 



5-SCH2CH2CH=CF2 
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Exan^les of conpounds of Formula (XV) according to the invention are set 
out in Table XV. 

TABLE XV 

Na Rl R2 R3 Rt 

XV. 1 1-SCH2CH2CH=CF2 2-H 3-H 4.N02 
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Exanples of compounds of Formula (XVII) according to the invention are 
set out in Table XVn. 




TABLE XVn 



Na 


R3 


R4 


R5 


R6 


xvn.i 


3-SCH2CH2CH<T2 


4-H 


5-H 


6-CH3 


xvn2 


3-SCH2CH2CH=CF2 


4-H 


5-H 


6-Cl 


xvn.3 


3-SCH2CH2CH=CF2 


4-H 


5-H 




xvn.4 


3-SCH2CH2CH<3\2 


4-H 


5-H 


6-C6H5 


xvn.5 


3-SOCH2CH2CH=CF2 


4-H 


5-H 


6-C6H5 


xvn.6 


3-S02CH2CH2Cif<3?2 


4-H 


5-H 


6-C6H5 


xvn.7 


3-SCH2CH2CBKF2 


-CH=CHCH=CH- 


6-H 



Exanples of compounds of Fomiula (XVIII) according to the invention are 
set out in Table XVIII. 

TABLE XVm 




No. 


R2 


R3 


R5 


R6 


xvm.i 


2-SCH2CH2CH=CF2 


3-H 


-CH=CH-CH=CH- 


xvm^ 


2-SOCH2CH2C»=CF2 


3-H 


-CH=CH-CH=CH- 


xvm.3 


2-SQ2CH2CH2CH=CF2 


3-H 


-CH=CH-CH=CH- 


xvm.4 


2-SCH2CH2CH=CF2 


3-H 


-CH=C(ClX3i=CH- 


xvm.5 


2-SOCH2CH2CH=CF2 


3-H 


-C»=C(CI)C3I=CH- 


xvm.6 


2-S02CH2CH2CH=CF2 


3-H 


-Cii=C(CI)CH=CH- 


xvm.7 


2-SCH2CH2CH<P2 


3-H 


5-H 


6-H 


xvin.8 


2-SOCH2CH2CH=CF2 


3-H 


5-H 


6-H 


xvin.9 


2-S02CH2CH2CH=CF2 


3-H 


5-H 


6-H 


xvm.io 


2-SCH2CH2CH=CF2 


3-Cl 


5-H 


6-H 


xvin.ii 


2-SOCH2CH2CH=CF2 


3-Cl 


5-H 


6-H 


xvm.i2 


2-S02CH2CH2CH=CF2 


3-Cl 


5-H 


6-H 


xvin.i3 


2-SCH2CH2CH=CF2 


3-SCH2CH2CH=CF2 5-H 


6-H 
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XVm.M 2-SCH2CH2CH=CF2 3-H 5-H &<:i 

XVmAS 2-SOCH2CH2CH=CF2 3-H 5-H 6-Cl 

XVin.l6 2-S02CH2CH2CH=CF2 3-H 5-H 6-Cl 

Bcanples of con^unds of Fomuila (XIX) according to &e invention are 
set out in Table XIX 

TABLE XIX 

No. R4 R5 R5 

XDCl 4-SCH2CH2CH<3=2 -CH=CH-CH=CH- 




Exanples of conpounds of Formula (XX) according to the invaition are set Rj 
out in Table XX ''•><s=^n 

I* A 

TABLE XX 



No. 


R3 


XXI 


3-SCH2CH2CH=CF2 


XX2 


3-SCH2CH2CH=CF2 


XX3 


3-SCX:H2CH2CH=CF2 


XX4 


3-SCH2CH2CH=CF2 


XX5 


3-S0CH2CH2CH<3=2 


XX6 


3-S02CH2CH2CHKT2 


XX7 


3-SOCH2CH2CH=CF2 


XX8 


3-SCH2CH2CH=CF2 


XX9 


3-S02CH2CH2CH=CF2 


XXIO 


3^SCH2CH2CH=CF2 


XXll 


3-SOCH2CH2CH=CF2 


XX 12 


3-SCH2CH2C»=CF2 


XX13 


3-SCH2CH2Ctt=CF2 


XX14 


3-SOCH2CH2CH=CF2 


XX15 


3-SCH2CH2CH=CF2 



R5 


K6 


5-Br 


6-H 


5-C-C3H5 


6-H 


5-C-C3H5 


6-H 


5-C6H5 


6-CH3 


5-C6H5 


6-CH3 


5-C6H5 


6-CH3 


5-C6H5 


6-CN 


5-C6H5 


6-H 


5-C6H5 


6-H 


5-(4-F-C6H4) 


6-H 


5-(4-F-C6H4) 


6-H 


5-CF2H 


6-CH3 


5-CF3 


6-H 


5-CF3 


6-OC6H5 


5-CH(CH3)2 


6-H 
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XX.10 




!>-Cri=^rlz 


XX.17 




5-Cri=CrlCN 


XX.18 


3-SCH2Cil2Crl==Cr2 


5-CH=CtlN02 


XX.19 


•5 C /""TLTO /'^T_T'^ /'■''TT— L*^ 


5-CH=N(jCH3 


XX.20 


3-SCH2CH2CH==Cr2 


5-CH2C^JH 


XX.21 


3-SCH2CH2CH==<IF2 


5-CH2CoH5 


XXJ22 


3-SOCH2CH2CM==CF2 


5-CffiCoH5 


XX.23 


3-SCH2CH2C3l==CF2 


5-CH2CF3 


XX.24 


3-SCH2CH2CH==CF2 


5-CH2CH=<IH2 


XX.25 


3-SCH2CH2Qi=CF2 


5-CH2CH2CH2CH3 


XX.26 


3-S02CH2CH2CHHCF2 


5-C3ECH2CH2CH3 


XX.27 


3-SCH2CH2CH=<3r2 


5-CIECH2CH3 


XX28 


3-S02CH2ai2CH==CF2 


5-CH2CH2CH3 


XX29 


3-SCH2CH2CH=CF2 


5-CH2CH2F 


XX130 


3-SCH2CIECH=CF2 


5-CH2CH3 


XX31 


3-S(3l2CH2CH=CT2 


5-CH2CN 


XX32 


3-SCH2CH2CH=CF2 


5-CH2CONH2 


XX33 


3-SCH2CH2CH==CF2 


5-CH2N(CH3)2 


XX.34 


3-SCH2CH2CH=CF2 


5-CH2NHCOCH3 


XX.35 


3-SCH2CH2CH=CF2 


5-CH2C)CH2CH3 


XX.36 


3-SOCH2CH2CH=CF2 


5-CH20CH2CH3 


XX137 


3-SCH2CH2CH=CF2 


5-CH2C)CH3 


XX38 


3-SCM2CH2CH==CF2 


5-CH20H 


XX,39 


3-SCH2CH2CH=CF2 


5-CH2S02C6H5 


XX.40 


3-SCH2CH2CH=CF2 


5-CH3 


XX.41 


3-SCH2CH2CHKIF2 


5-CH3 


^^^^ 
XK42 


3-SCH2CH2CH=CF2 


5-CH3 


XX.43 


3-SCH2CH2CH0^2 


5-CH3 


XX.44 


3-SCH2CH2CH=CF2 


5-CH3 


XX45 


3-SCH2CH2CH=CF2 


5-CH3 


XX.46 


3-SCH2CH2CH=CF2 


5-CH3 


XX47 


3-SCH2CH2at=CF2 


5-CH3 


XX.48 


3-SCH2CH2C»<3=2 


5-CH3 
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6-H 

6-H 

6-H 

6-CH3 

6-H 

6-H 

6-H 

6-H 

6-H 

6-H 

6-H 

6-H 

6-H 

6-H 

6-H 

6-CH3 

6-H 

6-CH3 

6-H 

6-H 

6-H 

6-CH3 

6-H 

6-H 

6-CF2H 

6-CH=CH2 

6-CH2CH2F 

6-CH2CN 

6-CEi2N(CH3)2 

6-CH20H 

6-CH3 

6-CQNH2 

6-CONHCH3 
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XX.49 


3-SCH2CH2CH=CF2 


5-CJB 


6-CONJHS02CH3 


XX.50 


3-SCH2CH2CH=CF2 


5-CH3 




XX.51 


3-SCH2CH2CH=CF2 


5-CH3 




XX.52 


3-SCH2CH2CH=Cr2 


5-CH3 


O-xl 




3-SOCH2CH2CH=CF2 


5-CH3 


O-rl 


XX.54 


3-S02CH2CH2CH=CF2 5-CH3 


o-rl 


XX.55 








XX56 








XX57 


3-SCH2CH2aMa=2 


5-CH3 




XX.58 


3-SCH2CH2CItCF2 


5-CH3 


o-UUr2rl 




3-SCH2CH2CI*CF2 


5-CH3 


6-OCH2Cr3 




3-SCH2CH2CH<3^ 


5-CH3 


&OCH2CH2F 




3-SCH2CH2CH=CF2 


5-CH3 


0-0CCXIH3 




3-SCH2CH2CH=CF2 


5-CH3 


6-OSQ2CH3 




3-SCH2CH2CH=CF2 


5-CH3 


6-S02NH2 




3-SCH2CH2CH=CF2 


5-CH3 


6-SOCH3 




3-SCH2CH2aM3=2 


5-CHC12 


6-H 




3-SCH2CH2CH=CF2 


5-CHO 


6-CH3 


XX167 


3-SCH2CH2at<T2 


5-Cl 


o-H 




3-S02CH2CH2CH<3^ 5-Cl 


^ T T 

6-H 


X5C16Q 


3-SCH2CH2CH=CF2 


5-CN 


o-H 


XXL70 

^^^^ / V/ 


3-SOCH2CH2CH=CF2 


5-CN 


6-H 


XX.71 
^^^^ / 1 


3-SCH2CH2CH=CF2 


5-COCH3 


6-H 


XX72 


3-SCH2CH2CH=CF2 


5-CON(CH3)2 


6-H 


XX.73 


3-SCH2CH2CH=CF2 


5-CONH2 


6-H 


XX.74 


3-SCH2CH2CH=CF2 


5-CONHCH2C6H5 


6-H 


XX175 


3-SOCH2CH2CH=CF2 


5-CO>JHCH2CH2CH=CF2 6-H 


AA. /O 


3-SCH2CH2CH=CF2 


5-CONHCH3 


6-H 


XX77 


3-SCH2CH2CH=CF2 


5-CONHS02CH3 


6-CH3 


XX.78 


3-S02CH2CH2CH=CF2 5-COOCH2CH2CH=CF2 


6-H 


XX79 


3-SCH2CH2CH=CF2 


5-COOCH2CH2F 


6-H 


XXSO 


3-SCH2CH2CH=CF2 


5-COOCH2CH3 


6-H 


XX.81 


3-SCH2CH2CH=CF2 


5-COOCH3 


6-CH3 
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6-H 








6-H 


















YY fi/^ 




D-ri 




AA.O/ 




< ij 




AA.OO 




5-ri 




AA.oy 




C "LI 


o-i5r 


W OA 

AA.7U 








YYOl 


L C/*^ T^/**'T T^/^T T / ^1 




o-C-v^Jri3 


"WOO 




C TJ 

5-rl 


D-C-C5H9 


YYCl 




< TJ 








C TT 

5-H 


6-C6H5 




3-SOCH2CH2CH==CF2 


5-H 


6-CdH5 


XX.90 


3-SCH2CH2CH==CF2 


5-H 


6-CF3 


AA.y / 


3-bU2CH2CH2Crl==Cr2 


C T T 


0-CF3 


XX.98 


3-SCH2CH2CH=<T2 


^ T T 

5-H 


6-CI^CH3)2 


XX. 99 


3-SCH2CH2CH==CF2 


5-H 


^ ^TT T__^tT T/'fK T 

6-CH==CHCN 


XX. 100 


3-SCH2CH2CH==CF2 


^ T T 

5-H 


6-CH==CHN02 


XX.1U1 


3-i>CH2CH2CH=CF2 


C T T 

5-H 


6-CH==NOCH3 


XX 102 


3-S(JCH2CH2CH=Cr 2 


C T T 

5-H 


6-CH2(4-0*3-C6H4) 


W 1A^ 


o c r^m r'TUT'^ /^"tto 


C TT 


0-CH2LS-.H 


W 1 Ay! 
AA. 104 


3-bCii2L.ri2L.rl===\-.r 2 


< TJ 


0-UH2CoH5 


W 1AC 


'J 0/'V''TLT^/'"XJO/''T_I— -OTTO 

3-bUCrl2CH2Ci:l===Cr 2 


C TJ 

5-H 


0-CH2COH5 


AX iOo 


'J C /'^•TLT'^ /^^T_n /""T-T— #^T70 

3-c>Cii2Cri2Crl=Cr2 


C TJ 

5-H 


o-CH2Cr3 


"W lAT 

AXIO/ 


3-oCli2Url2Cri==Cr 2 


C TJ 

5-H 


o-CH2Crt=<-^H2 


XX 108 


3-SCH2CH2CH=CF2 


5-H 


^ ^"^TOrf^TT TO/-TT TOZ-^yrT^ 

0-CH2CH2CH2CH3 


XX109 


3-SCH2CH2CH=CF2 


5-H 


6-CH2CH2CH3 


XX.110 


3-SCH2CH2CH=CF2 


5.H 


6<3ECH3 


XX.111 


3-SCH2CH2CH=CF2 


5.H 


6-CH2CONH2 


XX.112 


3-SCH2CH2CH=<3=2 


5-H 


6-CH2NHCOCH3 


XX.113 


3-SCH2CH2CH=CF2 


5-H 


6-CH20CH2CH3 


XX.114 


3-SCH2CH2CH=CF2 


5-H 


6-CH20CH3 
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YV 1 1 ^ 


3-SCH2CH2CH=CF2 


5-H 






3-SCH2CH2CH=CF2 


5-H 




YY 117 


3-SOCH2CH2at<3^2 


5-H 




YY lie 


3-S02CH2CH2CH=CF2 5-H 




YY 1 10 


3-SCH2CH2CH=CF2 


5-H 




YY ion 


3-SCH2CH2CH=CF2 


5-H 




W 1 0l 


3-SOCH2CH2at=CF2 


5-H 




YY I^^O 


3-SCH2CH2CH=CF2 


5-H 






3-SCH2CH2atCF2 


5-H 


6-CCXJH3 


XX. 124 


3-SCH2CH2at=CF2 


5-H 


6-CON(CH3)2 


"VTV 1 Off 

XX. 125 


3-SQ2aECH2CH<F2 5-H 


o-CON(CH3)C2H5 


XX. 126 


3-SCH2CH2CH=CT2 


5-H 


6-CQNHCH2C6H5 


XX 127 


3-SCH2CH2CH=CF2 


5-H 


6-CO>fflCH2CH2CH=CF2 


^^^^ 4 

XX 128 


3-SCH2CH2CH==CF2 


5-H 


6-CQNHCH2Q12CH3 


XX 129 


3-SCH2CH2CH=CF2 


5-H 


&-COOC6H5 


XX 130 


3-SCH2CH2CH=CF2 


5-H 


6<:0CK:H2CH2CH==CF2 


XX131 


3-SCH2CH2CH=CF2 


5-H 


6-COOCH2CH2F 


XX. 132 


3-SCH2CH2CH=CF2 


5-H 


6-COOCH3 


AA.1J3 


3-SOCH2CH2CH=CF2 


5-H 


6-COOCH3 


AX 134 


3-SCH2CH2CH=CF2 


5-H 


o-CCXjH 




3-S02CH2CH2CH=CF2 5-H 


6-COOH 


W 1 1/1 
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5-SCH2CH2CH=CF2 
5-SCH2CH2CH=CF2 
5-SOCH2CH2CH=CF2 



6-CH3 

6-H 

6<3D 



5-S02CH2CH2CH=CF2 6-CH3 
-(CH2CH2CH2CH2> 
-{CH2CH2CH2CH2> 
-(CH2CH2CH2CH2> 



Exanqsles of conqxmnds of Foimula (XXO according to tiie invention are 
set out in Table XXI. 

TABLE XXI 



1 



No. R2 R4 R6 

XXI. 1 2-SCH2CH2CH=CF2 4-H 6-H 

The conpounds of formula (I) A\iierein n is 0 may be prepared by a variety of 

methods. 

They may be prepared, for example, by the reaction of a corresponding thiol 
conpound of formula POQII) and an ^>propriate difluorobut-1-aie alkylating agent of 
formula (XXTV), where L is a good leaving group. This reaction is preferably conducted in 
the presence of a mild base such as an alkali metal carbonate, for exan^^le sodium or 
potassium carbonate, in an inert solvent, at a temperature of fix>m 0°C to lOO'^C. 
Conveniently the reaction may be conducted at the reflux temperature of a suitable inert 
solvent, for exanple acetone, v^ch has a boiling point within this range. 

In formula (XXIV) the leaving group L is preferably a halogen or an ester of 
sulfonic acid having the formula 0S02Rb, as illustrated by fom^la (XXV), where Rb is a 
Cl-4 alkyl groiq> or a phenyl groiip optionally substituted wdth a Cl-4 alkyl group. Marc 
preferably, L is bromine as shown in formula (XXVI). 

The sulfonic ester of formula (XXV) may be prepared by reaction of 1,4-dihrOTio- 
1,1,2-trifluorobutane wdth the silver salt of the chosen sulfonic acid and dehromofluorination 
of the resulting intermediate, 4-toluenesulfonate ester. 

In copending IntematicMial Patent Application No. PCT/GB94/01570, we disclose a 
m«hod for preparing the conqwund of formula (XXVI), namely 4-bromo-l,l-difluorobut-l- 
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ene, in ^\ilich hydrogen bromide is reacted with cx)mmercially available 4-bromo-l ,1,2- 
trifluorobut-l-ene in an inert solvent to give l,4-dibromo-l,L2-trifluorobutane. This 
intermediate can then be treated with a debromofluorinating agent in a suitable solvent, for 
e?canple acetone or water, to give the compound of fomiula (XXVI), 

It will be ^preciated by those skilled in the art that compounds of Formula 
(XXm) may exist in tautomeric equilibrium between tiie equivalent mercapto and thione 
forms. For the sake of convenioice, these conqx>unds are referred to herein in their maxapto 
form unless odierwise stated 

Compounds of Formula (XXDI) are commercially available or m^ be prepared 
fixMtn commercially available precursois by standard procedures well known in the art. 

Alternatively, the conqx>unds of formula (I) may be prq)ared by reacting a 
corresponding con^und of formula (XXVII), where L is again a good leaving groiq), widi a 
mercapto conqx>und of formula QDCVm), und^ conditions well known in the art for sudi 
displacement reactions. Preferably, L is halogen or a nitro ffoup. Conveniently the reaction 
may be cairied out using a two phase solvent system, such as water/dichlwometfaane, in the 
presence of a phase transfer catalyst, for example tetra-nrbutyl ammonium bromide, at 
ambient-teiiiperature tinder a nitrogen atmosphere. 

The mercapto con^und of fomiula (XXVm) is convemently re act ed in the fomi 
of its S-acetyl or its isothiouronium hydrogen l^omide salt, vAddti compounds are readily 
hydrolysed to the mera?)to conqwund of formula (XXVni). 

The compounds of formula (I) may also be prepared from the corresponding 
amino conqx)und of formula (XXIX), v^ch can be diazotised, for exanple with an 
all^lnitrite, such as terL butyl nitrite, in the presence of the disulfide of formula (XXX), in a- 
suitable solvent, such as didiloromethane or acetonitiile. 

The conpounds of formula (I) vvliere n is 1 or 2, may be prepared by oxidising 
the conpespondingly substituted conpound of formula (I) when n is 0, using conventional 
methods, for cxsaxtple by treatment with a suitable oxidising agent in an inert organic solvent 
In general, oxidation of a con^und of Formula (I) with one equivalent of a suitable 
oxidising agent provides the corresponding con^und herein n is 1, and oxidation using 
two equivalents of the oxidising agent provides the coiresponding confound wherein n is 2. 
Suitable oxididising agents include organic and inorganic peroxides such as pcroxy caiboxylic 
acids, or their salts, for example, meta-chloroperbenzoic acid, perfoenzoic acid, magnesium 
monoperoxy-phthalic acid or potassium peroxymono-sul&te. 
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Thus, according to a further aspect of the present invention there is provided a 
process for the preparation of conpounds of formula (I) vAicr^ n is 1 or 2, vAdch conqmses 
oxidation of the correspondingly substituted conpound of formula (I) wiien n is 0. 

As well as the conpounds of formula (I) being prepared from the con:esix)nding 
substituted conpounds of formula (XXIII), QDCVII) or (XXIX), it will be jppreciated that 
subsequent functional group transformations may be canied out using known chemistry to 
obtain the required ring substitution. Exanples of such fimctional groip transformations 
include the reduction of nitro groups to amine groips, halogmation, e.g. chlorination, 
hydrolysis of an ester to the add, oxidation of an alcohol to the acid, salt fomiadon. 

Various fixrther preferred features and embodimmts of the present invention will now 
be described in fiither detail widi reference to the following illustrative exanples in which 
percentages are by weight and the following abbreviations are used: mp = melting point; bp 
= boiling point; g = grammes; gc = gas chromatography; NMR = nuclear magnetic 
resonance; s = singlet; d = doublet; dd = double doublet; t = triplet; q = quartet; m = 
multiplet; br = broad; M=mole; mM=milIimoles; CDCI3 = deuteriochloroform. Chemical 
shifts (5) are measured in parts per million fix>m tetramethylsilane, CDCI3 was used as 
solvent for NMR spectra unless otherwise stated NT = molecular ion as detemiined by mass 
spectrometry; FAB = fast atom bombardment; tic = thin layer chromatogr^hy. 

The synthesis of a number of interaiediate conpounds of use in the preparation of 
compounds according to the invention is given below. Some of these con^unds are known 
in the art. 

PREPARATION 1 

This illustrates a 3-step preparation of 4-bromo4,4-difluorobu^l methanesulfonate. 
Step l! 4-bromo4.4-difluorobutanoic acid 

To a stirred solution of acrylic acid (1.44g) and acetonitrile (80cm^) was added 
sodium dithionite (4.18g), sodium bicaibonate (2.01 g), water (200X1^) and finally 
dibromodifluOTomethane (Scm^). The biphasic inixture was stirred at the ambient t eiiipe i a ture 
with the inorganic salts gradually dissolving. GC analysis after 4 hours indicated cornple^ 
consumption of aayiic acid The aqueous phase was saturated widi solid sodium chloride. 
The organic phase was separated, dried over magnesium sul&te, filtered and evqxirated 
under reduced pressure to give a pale yellow oil with a small amount of a ^^te solid This 
mixture was takoi up in ethyl acetate, filtered and solvoit evqxirated under reduced pressure 
to give a pale yellow oil (2.54g). *H NMR (DMSOd^): 6 2.45(2H,t); 2.65(2H,m). 
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Step 2: ^ 4-hrnmfv4 4-difluQrQbutanoL 

Under an atmosphere of nitrogen, a solution of lithium aluminium hydride in 
diethylether (5cm\ 5mM) was cooled to 0°C. Maintaining this ten5)erature, 
4-hronK>4,4-difluorobutanoic acid (Ig) dissolved in dry diethylether (5cm^) was added 
drppwise witii stirring. After an hour at 0°C the reaction mixture was cautiously quenched 
by the addition of 2M hydrochloric acid The organic phase was separated, washed with 
saturated sodium bicarbonate solution, dried over magnesium sulfate, filtered and evaporated 
under reduced pressure to give a colourless oil (0.57g). *H NMR: 5 1.82-1.96(2H,m); 
2.40-2.60 (2H,m); 3.74(2H,t). 

Stgp 3: 4-bromo4.4>difluorohutyl methanesulfonate. 

A stirred solution of 4-bromo-4,4-difluorobutanol (0.57g) in dry diethylether (5cm^) 
was cooled to C'C. Maintaining this tenqjerature, triethylamine (L7cm^) was added After 
toi minutes methanesulfonyl chloride (0.3cm^) was added and the mixture stirred for a finther 
hour at 0°C. Hie reaction mbcture was poured into 2M hydrochloric acid (2cm') and 
diethylether (20cm^). The organic phase was sq)arated, washed with saturated brine, then 
passed throu^ a plug of silica gel eluting with finther diethylether. The diethylether 
fiBCtions"were evaporated under reduced pressure to give a li^t yellow oil (0.705g). *H 
NMR: 52.04-2.18(2H,m); 2.46-2.64(2H,m); 3.04(3H,s); 4.32(2H,t). 

PREPARATION 2 

This illustrates a 3-stq3 prq)aration of the 4,4-difluorobut-3-enyl ester of 4-methyl- 
benzenesulfonic acid &om commercially available 4-bromo-l,l,2-trifluorobut"-l-«e. 
Stgp 1: Preparation of L4^ihromo-l-K2-tri fluomhiitane, 

4-Bromo-l,l,2-trifluorobut-l-ene (Fluorochem Ltd) (240g) was washed with water 
(300cm^) and thai with brine (300cm^) and dried (M^OJ before use. Benzc^l peroxide (ca 
0.7g) was added in one portion and hydrogen bromide gas was bubbled throu^ the mixture 
at such a rate that the reaction tenq)erature was maintained at 30 to 40^C. After 2 hours, gc 
of a sample of the reaction mbcture showed that little starting material remained The 
reaction nuxture was washed with water (300cm^), then with saturated sodium bicaifoonate 
solution and then again with water (300cn:^), dried (MgS04), and filtered to give a pale 
yellow oil (296.7g) identified as l,4-dibromo-l,l,2-trifluorobutane. The material was shown 
by gc analysis to be greater than 98% pure. *H NMR: 5 2.38(2H,m); 3.57(2Iim); 
4.90(lH,m). 
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SlSP-Z: Preparatinn of 4-bromcv3.4.4-trifliin mbutyl 4-methvl-ben7^e5m1fonate 

The product from Step 1 (Ig) was added dropwise to a stirred suspension of silver 
tosyiate (1.03g) in acetonitrile (lOcrn^) at ambient temperature, protected from the li^t. The 
reaction was then heated under reflux for 24 hours after ^ch gc analysis indicated con:q)lete 
consunption of starting material. The reaction mixture was cooled to the ambient 
tanpei a ture and the precipitate was filtered off and washed with ethyl acetate. The filtrate 
and ethyl acetate washing were combined and washed vnAi wato* and Hns aqueous layer 
extracted with ethyl acdate. The combined ethyl acetate layers were washed with water and 
brine, dried over magnesium sul&te and evqxnated under reduced prnsure to give a brown 
oil(L21g). GC analysis showed this material to be > 99% pure. 'H NMR: 5 2^0(2H,m); 
2.46(3H,s); 4.19(2H,m); 4.74(lH4n); 738(2H,d); 7,80(2H,d). 

StgLll Preparation of 4.4-difluorobut-3-enyl 4>methyl-benzenesulfonate 

To a stiired suspension of powdered zinc (1.41g) and iodine (one grain, catalytic) in 
methanol (3cm^) was added a solution of 4-bromo-3,4,4-difluorobutyl p-tolylsulfonate (0.71 g) 
in methanol (2cnT^). The reaction mixture was heated under reflux for 2V2 hours after ^^iiich 
gc analysis indicated complete consunq^tion of starting matoial. The organic phase was 
pipetted fiom the zinc suspaision and the zinc was washed with 3 portions of ethyl acetate. 
The combined ethyl acetate portions were washed with 2M hydrochloric acid, dried over 
magnesium sulfete and ev^x>rated under reduced pressure to give a brown liquid (0.47g). 
GC analysis showed this material to be > 99% pure. 'H NMR: 6 2.35(2H,m); 2.46(3H,s); 
4.01(2H,m); 4.15(lH,m); 7.38(2H,d); 7.79(2H,d). 

PREPARATION 3 

This illustrates a prq)aration of 4-bromo-l,l-difluorobut-l-ene &om l,4-<Jibromo- 
1 , 1 ,2-trifluorobutane. 

Zinc powder (0.88g) was added to a stirred solution of l,4-dibromo-l,i;2- 
trifluorobutane (1.38g) in acetone (6cni^) containing water (1 drop), under an atmosphere of 
nitrogen. After 45 minutes, gc analysis showed that a large proportion of the starting 
material had been consumed. The mixture was then added to more anc powdo* (3g) in 
acetone containing a trace of water, whidi had been prdieated to 55°C. After a fiather 20 
minutes at this ten:9)a:ature, gc analysis indicated that all of the starting material had been 
consumed, showing that the de-hromofluorination reacdon had initiated. Nfore starting 
material (12.34g) was then added to the reaction over a period of 75 minutes ^le the 
reaction mixture was kept at 55''C. Heating was then continued for a ftirther 95 miimtes. 
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GC analysis of a sanple indicated that about 3% of the starting dibromo conpound remained 
unchanged. Further zinc powder (0.1 6g) was added and heating continued until gc analysis 
showed all the starting material had been consumed. The acetcme solution was decanted 
from the zinc residues to give a solution of 4-hromo-l,l-difluorobut-l-ene suitable for use in 
ftsther chonical reactions. 

PREPARATrnN4 
This illustrates a preparation of 4,4-difluorobut-3*enyl thioacetate. 
Potassium thioacetate (1.98g), 4-bromo-l,l-difluorobut-l-ene (3.0^ and tetra-n- 
butylammonium bromide (0.3g, catalyst) were stirred at the ambient ten:?)erature undo- 
nitrogen far 5 hours and stored for 18 hours. The mbcture was distilled using a Kugelrohr 
apparztijs to give 4,4-difluorobut-3-myl thioacetate as a colourless liquid (L12g); NMR: 5 
2.25(2Iim); 2.30(3H,s); 2.90(2H,t); 4.20(llim); (bp 115°C at I20mmHg). 

PREPARATTON 5 

Ihis illustrates a preparation of 4,4-difluorobut-3-enylisothiouronium 4-methyl- 
benzenesulfonate salt. 

Thiourea (0.29^ and 4,4-difluorobut-3-aiyl 4-methyl-benzenesuIfonate (Ig) were 
heated together under reflux in ethanol (20cm^) for 24 hours. The reaction mixture was 
cooled and the solvent evirated under reduced pressure to give an oil which slowly 
crystallised Trituration with hexane gave (4,4-difluorobut-3-enyl>thiourea as its 4-methyl- 
benzenesulfonatesalt (1.14g). MFr(FAB)=167; *H NMR (DMSO-d^): 5 2.48(3H,s); 2.46- 
2.58(2H,m); 3.42(2H,t); 4.66-4.84(lH,m)7 7.32(2Iid); 7.68(2H,d); 9.10-9.40(3H,br) 

PREPARATTON <> 

This illustrates a preparation of 4,4-difluorobut-3-enylisothiouronium hydrohromide. 

Thiourea (18.5g) was added to a solution of 4-bromo-l,l-difluorobut-l-OTe (41,5g) in 
ethanol (ISOcxrf) and heated to reflux with stirring for 18h. The reaction mixture was cooled 
to ambient tenperature and evirated under reduced pressure. The vvaxy solid obtained was 
washed with diethyl etha:, filtered, washed with furtho- diethyl etho- and sucked to dryness to 
give the required product as a colourless solid, (57g). MIT =167; *H NMRCDMSOd^): S 
2,20(2Iim); 3.20(2H,t); 4.50(lH,m); 8.95(4H,broad signal). 

• The N-methyl derivative of the foregoing intermediate was prepared by the above 
procedure but using N-mcthyl thiourea in place of thiourea. It had MIT =181; *H 
NMR(DMS<>d6): 5 2.45-2.55(2H,m); 3.0-3.05(3H,d); 3.4-3.5(2H,t); 4.3(M.45(lItm); (m.p. 
74.77^°C). 
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PRFPARATrON 7 
This illustrates a preparation of bis-(4,4-difluorobuto-€nyl)disulfide. 
A solution of sodium disulfide (previously prepared fix)m sodium sulfide nonahydrate 
(53g) and sulfur (7.0g) in ethanol (250arf)) was added to l-hromo-4,4-difluorobut-3-cne 
(50g) in ethanol (lOOcm^). The mixture was gradually heated and stirred under reflux for 2 
hours, then cooled and evaporated under reduced pressure. The residue was extracted with 
diethyl edier, the organic phase filtered to remove sodium bromide and the dhcc evqxnated 
under reduced pressure to give a liquid which was distilled at 16mm Hg, bp 120°C to give 
the bis-(4,4-difluorobut-3-enyl)disulfide (24g) as a colourless liquid 

EXAMPLE n i 

This Example iUustrates a preparation of 2-(4,4-difluorobut-3-enylthio)furan 
(Confound n.l). 

Butyllithium (6.5cm^ , 2.5M in ether) was added dropwise with stirring to a solution 
of fiiran (Ig) in diethyl ether (40cm^). After 90 minutes, the reaction mixture was heated to 
reflux for 30 minutes and then cooled to the ambient tenperature. Powdered sulfiir (0.48g) 
was added portionwise with stirring. After 2 hours, 4-bromo-l,l-difluorDbut-l-ene (3.0g) was 
added and stirring continued at the ambient tenperature for 18 hours. Ihe reaction was 
qumched with water and the product extracted into diethyl ether. The combined organic 
extracts v/eic dried, filtoied and ev^x)rated to give a daric brown liquid Chromatogr^lty on 
silica (eluant hexane-diethyl ether rmxtures) afforded Conqx)und n.l (0.965g). *H NMR: 8 
2.2.23(2iim); 2.7-2.8(2H,t); 4.15^35(lH,m); 6.4(llidd); 6.53(lH,d); 7.5(lH,d); (oil). 

EXAMPLE n.2 

This Example illustrates a Reparation of 2-(4,4-difluorobut-3-enylthio>5-methylfiiran 
(Conpound n.4). 

Butyllithium (5.4cnT^, 2.5M in ether) was added dropwise with stirring to a solution of 
furan (Ig) in diethyl edier (40cn:^). After 90 minutes, the reaction mixture was heated under 
reflux for 30 minutes and then cooled to the ambioit temperature. Powdered sulfiir (038g) 
was added pordonwise with stirring. After 2 hours, 4-bromo-l,l-difluQrobut-l-^e (2.05g) 
was added and stirring continued for 18 hours. The reacdon was quenched with water and 
the product extracted into diethyl ether. The combined organic extracts woie dried, filtered 
and evqx)rated. Chromatogn^hy on silica (eluant hexane-ether nuxtures) afforded 
Conpound n.4 (L25g). 'H NMR: 5 2.2-2.3(2H,m); 2.3(3H,s); 2.7-2.77(2Iit); 4.16- 
4.34(lH,m); 5.97(lH,m); 6.43(lH,d); (oil). 
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EXAMPLE n,3 

This Exariple illustrates a preparation of 3-(4,4-difluorobm-3-enylthio>2-methylfu^ 
(Conpound n.7). 

A solution containing 2-methyl-3-furanthiol (2.0g), 4-hromo-l,l-difluorobut-l-ene 
(3.24g) and potassium carix)nate (2.48g) in acetone (50cm^) was heated under reflux for 2 
hours and then left to stand for 18 hours. The reaction was quenched with water and the 
product extracted into diediyl ether. The combined organic extracts were dried, filtered and 
evapraated. Chromatography on silica (eluant 10% ether in hexane) afforded Confound n.7 
(2.338g); M^=204; 'HNMR: 5 2.1.2.25{2H,m); 2J5(3H,s); 2.65(2H,t); 4.1-4.3(llim); 63 
(lH,d); 7.3(1H, d); (oil). 

EXAMPT.Fn4 

This Example illustrates a preparation of 2-(4,4-difluorobut-3-enylsulfinyl)furan 
(Conpound n.2). 

3-ChloroperbenzDic acid (0.54g of a 50% by weight solid, 1.58mM) was added 
portionwise to a solution of Conpound U.l (0.30g) in dichloromethane (5cm^) with ice-balh 
cooling. After stirring for 4 hours, the reaction was partitioned between ediyl acetate and 2M 
NaOH solution. The organic layer was separated, washed with more 2M NaOH solution, 
dried over magnesium sulfate, filtered and evaporated to give Confound n.2 (0.21 Og). 
NMR: 6Z3-2.5(2Hm); 3.1-3.4(2Iim); 4.15-4.35(lH,m); 6.5(lH,dd); 7.0(lH,d); 7.7(lH,d); 
(oil). 

The following confounds according to the invaition were prepared by tiie above 
procedure: 

(i) 2-(4,4Klifluorobut-3-enylsulfonyl)furm (Compound n.3); *H NMR: 6 2.4-2.55(2H,m)r 
3.25-3.3(2H,t); 4.1-4.3 (IH^n); 6.6(lH,dd); 723(lH,d); 7.67(lH,d) (oil) ftom 
Con9x>und n.l using 2.1 equivalents of oxidant 

(ii) 2-<4,4Kiifluorobut-3-enylsulfinyl>5-methylf^ (Compound n.5); »H NMR: 5 23- 
2.45(5H,m); 3.0-3.15 and 3.3-3.4(total 2H,m); 4.2-4.3(lH,m); 6.1(lH,d); 6.85(lH,d); 
(oil) &om Conpound n.4 using 1 equivalent of oxidant 

(iii) 2-(4,4-difluorobut-3-enylsulfonyl>5-methylfiiran (Compound n.6); *H NMR: 5 2.4- 
2.55(5H,m); 3.2-3.28 (2H,t); 4.15.4.3(lH,m); 6.2(lH,d); 7.1(lHd); (oil) fiom . 
Confound n.4 using 2.1 equivalents of oxidant 

(iv) 3-(4,4-difluorobut.3-enylsuIfiityl>2.methylfuran (Conpound n.8); *H NMR: 5 2.3- 
2.45(5H,m); 2.8-2.9 and 3.1.3.2(total 2H, m); 4.2-4.35(lH,m); 6.66(lH,d); 7.4(lH,d) 
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from Conpound II .4 using 1 equivalent of oxidant, 
(v) 3-(4,4-difluorobut-3-enylsulfonyI)-2-methylfi^ (Compound n,9); NMR: 5 2.42- 
2.52(2Rm); 2.6(3as); 3.2.3.28(2Rt); 4.M.23(lRm); 6.6(lRd); 7.36(llid) from 
Conpound n.4 using 2.1 equivalents of oxidant. 

EXAMPLE m.l 

This Exanple illustrates a preparation of 2-(4,4-difluorobut-3-enyltfaio)thiophene 
(Compound in.l). 

A solution containing 2-mercaptothiophene (lOg), 4-bromo-l,l-difIuorobut-l-aie 
(15.47g) and potassium carbonate (1 1.87g) in acetone (2S0cmP) was heated under reflux for 2 
hours and then left to stand for 18 hours. Hie reaction was quenched with water and 
extracted several times with diediyl ether. The combined organic extracts were dried over 
magnesium sul&te, filtered and evs^xsrated to give an amber oil. Chromatognphy on silica 
(eluant 5% ether in hexane) afforded Compound m.l (9.5g); lvr=206; NMR: 5 2.2- 
2.4(2Iim); 2.8(2H,t); 4.1^.3(lH,m); 6.95-7.0(lH,dd); 7.15(lH,d); 7.35(lHLd); (oil). 

The following conpound according to the invention was prepared by the above 
procedure. 

(i) 2.(4,4-difluorobut-3-enylthio)benzo[b]thiophene (Conqx)und HI. 10); NMR: 5 2.2- 
2.3(2H,m); 2.7.2.8(2H,t); 4.15-4.35(lH,m); 6.4(llidd); 6.53(lH,d); 7.5(lH,d). from 
benzthiophene. 

EXAMPLE in2 

This Exan^jle illustrates a preparation of 2-(4,4-difluQrobut-3-enylthio>5- 
fomiylthiophene (Conqxiund in.4). 

Compound in.l (l.Og) was added slowly to a solution containing dimethyl fomiamide 
(0.48cm^) and phosphoryl chloride (0.56arf). The reaction mixture was heated at 100°C for 
2 hours, cooled in an ice-bath and then neutralised with 2M NaOH solution. The aqueous 
solution was extracted twice with diethyl ether and the combined organic layers were washed 
with water and NaHC03 solution. The organic extracts were dried ovct magnesium sulfete, 
filtered and evirated to give a dark liquid Filtration throu^ silica (eluant 20% diethyl 
ether in hexane) aflforded Con^und in.4 (0.91g). M'=234; *H NMR: 6 2.4(2H,m); 
3.0(2H,t); 4.2^.4(lH,m); 7.1(lH,d); 7.7(lH,d); 9.8(11^); (oil). 

EXAMPLE ni,3 

This Example illustrates a preparation of 2-(4,4-difiuorobut-3-eiTylthio>5- 
hydro>Qmiediylthipphene (Conpound m.S). 
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Sodium borohydride (0.065g) was added to a solution of Compound in.4 (0.75g) in 
ethanol (21arf) and water (9cm^). The reaction mixture was stirred at the ambient 
tenq)erature for 2 hours, quenched with 2M hydrodiloric acid and then partitioned between 
water and diethyl ether. The organic phase was dried over magnesium sul&te, filtered and 
ev^xn:ated to give a greenish liquid. Chromatogrgphy on silica (eluant 20% ethyl ac et a te in 
hexane) afforded Con?x)und in.5 (0.44g). Nr=236; *H NMR: 5 L8-2.0(lH,br s); 2.3(2Hjn); 
2.8(2H,t); 4.1-4.3(lH,m); 4.8(2H,s); 6.8(lHd); 7.0(lH,d); (oil). 

EXAMPLE m,4 

This Example illustrates a preparation of (£>• and (Z>2-(4,4-difluorobut-3-enylthio>5- 
hydroximinothipphene (Con:q)ounds in.6 and in.7). 

Hydro?^lamine hydrochloride (0.9g) and sodium hydrogen carbonate (1.09g) were 
stirred together in elhanol (15cm^) and water (IScnP) for 5 minutes. Con:5X)und III.4 (3g) 
was added and the reaction mixture was stilted at tiie ambient teu ip er atu re for 2 hours and 
then left to stand for 18 hours. The reaction mixture was partitioned between water and 
diethyl etfao:. The organic phase was dried over magnesium sul&te, filtered and evqx>rated 
to give an amber liquid (3.4g). Chromatography on silica (eluant 20% ethyl acetate in 
hexane)-afiForded Conpounds m.6 (1.5g) and in.7 (13g). Nr=249; NMR: 5 2.25- 
2.35(2H,m); 2.85(2H,t); 4.14-4.35(lHm); 7.05(2Iim); 7.52(lH,br s); 8.18(llis); (oil) and 
NT =249; 5 2.25-2.3 8(2Hm); 2.85-2.95(2H,t); 4.18-4.35(llim); 7.08(lH,d); 7.25(lH,d); 
7.64(llis); (oil). 

EXAMPLE in,5 

This Exan^jle illustrates a preparation of 5-cyano-2-(4,4-difluorobut-3-enyltiiio)- 
thiophaie (Con:qx>und in.8). 

l,r-carbonyl-diimidazole (0.326g) was added to a solution of Con5X)und in.6 (0.5g) 
and the reaction mixture was stirred at the ambient tenperature for 10 minutes, then heated 
under reflux for 2 hours and left to stand for 18 hours. A fijrther equivalent of l,r-carbonyl- 
diimidazDle was added and the reaction mixture heated under reflux for 1 hour. The reaction 
mixture was filtered throu^ celite and then evaporated to give CorxQX)und in.8 (0.28g). 
NMR: 6 2.27-2.38(2Iim); 2.94(2H,t); 4.15^.33(lH,ni); 7.05(lH,d); 7.5(lH,d); (oil). 

EXAMPLE m.<> 

This Exan^jle illustrates a prq>aration of 5-acetyl-2-(4,4-difiuon>but-3-enylthio> 
tfaiophene (Conqxnmd in.9). 

A solution of methylmagnesium bromide (L3cnt^, 3M solution in diethyl dhsr, 3 
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equiv.) was added slowly to a solution of Compound in.8 (0.3g) in tetrahydrofuran (lOorf). 
Hie reaction mixture was stirred at the ambient tenperarure for 3 hours and then the solvent 
was ev£qx>rated The residue was partitioned between ammonium hydroxide solution and 
chlOToforaL The organic layer was washed with wato-, dried over N%S04 and evaporated 
The residue was chromatographed on silica (eluant 10% ethyl acetate in hexane) to give 
Compound m.9 (ai6g). NMR: 6 2.30-2.40(2H,m); 2.50(3H,s); 2.97(2H,t); 4.15- 
4.33(lH,m); 7.04{lHd); 7.55(lH,d); (oil). 

EXAMPLE m7 

This Exan5)le illustrates a preparation of 2-(4,4-difluorobut-3-enylsulfinyl)thiophene 
(Confound 1112). 

Con^und in.l (O.SOg) was stirred at ambient te mp ei 3 ture in dichloromethane (5cm^) 
and 3-chloro perfoenzoic acid (0.834g of a 50% by wei^t solid, 1 equiv.) was added After 
tic indicated consun^stion of starting material the reaction was quenched by the addition of a 
saturated aqueous solution of sodium bicarbonate and the product was extracted into 
dichloromethane. The organic phase was sq^arated, washed with saturated brine and dried 
over magnesium sulfate. After filtration and concentration by ev^x)ration under reduced 
pressure, there was obtained a liquid (0.584g) which was purified by diromatogr^hy on 
silica gel using 20% ethyl acetate in hexane as eluant, and then diethyl ether to elute 
Con^und in.2 (0.29g). *H NMR: 6 2.3-2.55 (2H, m); 2.9-3.2 (2Ii m); 4.2-4.5 (IH, m); 
7.15 (IH, m); 7.5 (IH, m); 7.7 (IH, m); (oil). 

The following conqx^unds according to the invention were prepared by the above 
procedure: 

(i) 2-(4,4-difluorobut-3-enylsulfonyl)thiophene (Confound m.3). 'H NMR: 5 2.4- 
2.6(2H,m); 3.2.3.4(2H,t); 4.1-4.3 (IH, m); 7.15(lH,dd); 7.7-7.8(lH4n); (oU) fix>m 
Conqx)uhd m.l using two equivalents of oxidant. 

(ii) 2-(4,4-difluorobut-3-enylsulfinyl)ben2o[b]thiophene (Conpound in,l 1). NMR: 5 
23-2.4(2Iim); 3.0-3.2(2Hm); 4.2-4.4(lIim); 7.45(2H,m); 7.9(2H,m); 7.75(lH,s) fiom 
Cowpomd in.10 using one equivalent of oxidant. 

(iii) 2-(4,4-difluorobut-3-enyisulfonyl)ben2o[b]thiophene (Compound in.12). 'H NMR: S 
2.5(2Hm); 3.3(2H,t); 4.2-4.35(lHm); 7:5(2H,m); 7.9(3H^) fiom Compound IH.IO 
using two equivalents of oxidant 

EXAMPLE TV.l 

This Exan^le illustrates a preparation of ethyl 5-(4,4-difluorobut-3-enylthio>-3- 
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inethyiisoxazoIe-4-caifooxylate (Compound IV.8). 

A solution of 4,4-difluorobut-3-enyl thioacetate (2g) in 50% sodium hydroxide 
solution (6.7arf) was stinred vigorously for 30 minutes. A solution of ethyl 5-chloro-4- 
methylisoxazole (2.2g) in dichloromethane (12cn^) was added followed by tetra-n- 
butylammonium bromide (catalyst) and the reaction stirred at the ambient tenperature under 
nitrogqi. After 3 hours the layos were separated and the organic phase was washed with 
brine, dried (M^O^X filtered and ev^x)rated under reduced pressure. The residue was 
stirred with 880 ammonia resulting in oystallisation. Ihe oystals were isolated by filtration 
to give Conqxnmd IV,8 (2.87g). NMR 6 L35(3H,t); 2.45(3H,s); 2.50(2H,m); 3.20(2H,t); 
4.25(llim); 4.30(2H,q); (mp 41-42°Q. 

EXAMPI£iy,2 

This Exan^jle illustrates a preparation of 5-(4,4-difluQrobut-3-enylthio)-3- 
methylisoxazole^4-carboxylic acid (Conpound IV.9). 

A solution of Conqx)und IV.8 (0.5g) in isopropanol (5cm^) and 2M NaOH (Icm^) was 
stirred for 3 hours. The mixture was then poured into water and washed with ethyl acetate. 
The aqueous l^er was thm acidified with 2M HCl and the product extracted into ethyl 
acetate." This extract was dried (MgSOJ, filtered and evaporated under reduced pressure to 
give Conpound IV.9 (0.16g). M"=249; NMR 5 2.45(3H,s); 2.50(2H4n); 320(2H,t); 4.20- 
4.40(lHUn); (mp 132-133^C). 

EXAMPT.FTV^ 

This Exan^jle illustrates a preparation of 5-(4,4-difluorobut-3-aiylttiio>3- 
methylisoxa2oIe-4-carboxamide (Compound IV.7). 

Triethylamine (0.33cm^) and ethyl chloroformate (0.24cn:^) wwe added to Con5X)und- 
IV.9 (0.56g) in dichlOTomethane (15cnf ) at O^C. The reaction was allowed to warm to the 
ambient ten9)erature and stirred for 2 hours. Ammonia was bubbled through the solution 
until it was saturated and the reacdon was then stirred for a fisther 1 hotir. Aqueous 
ammonia was added and the product extracted into dichloromethane. The organic phase was 
washed with water» dried QA^O^), filtered and evs^xirated voider reduced pressure. 
Purification by distillation in a kugelrohr s^paratus gave Con9x>und rv.7 (0.069g). NMR 
52.45(2Iim); 2.50(3Iis); 3,25(2H,t); 4.25(llim); (mp STQ. 

HXAMPLF TV4 

This Exanple illustrates a prqsaradon of 3-(5-chlorofur-2-yI)-S-(4,4-difluorobut-3- 
enylthio)isoxazole (Con^und IV.23). 
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Hydrogen sulfide ^vas bubbled through a stirred solution of potassium methoxide 
(1.9g) in ethanol (lOcnrf) cooled in an acetone/ice bath. 5-Chloro-3-(5-chloro£ur-2- 
yl)isoxazole (2.2g) was added and the reaction was then heated under reflux for 1 hour 
during which time the solvent evaporated. Acetone (lOorf) and 4-bromo-l,l-<iifluorobut-l- 
ene (2g) were added and the mixture heated under reflux for a further 2 hours. The resulting 
solution was cooled, poured into diediyl edier and brine and the layos sq)arated Hie 
aqueous layer was extracted with ether. The combined organic phases were washed with 
brine, dried (MgS04), filtered and ev2qx)rated under reduced pressure to give a black solid 
Purification by column chromatography on silica gel using 10% ether in hexane as eluant 
gave Compound IV.23 (2g). lvr=291; »H NMR 5 2.35-2.50(2H,m); 3.10(2H,t); 4.30(lKUn); 
6.30(lH,d); 6.43(llis); 6.90(IIid); (mp 80-82°C). 

The following con5X)und according to the invention was prepared by the above 
procedure: 

(i) 5-<4,4-difluorobut-3-enylthio>3-phenylisoxazDle (Compound IV. 1). 1^=267; *H 
NMR: 52.43(2H,m); 3.10(2H,t); 4.28(llim); 6.50(lH,s); 7.45(3Hm); 7.78(2H,m); 
(oil) fix)m 5-chIoro-3-phenylisoxazole. 

EXAMPLE IV,5 

This Example illustrates a prq)aration of 2-(4,4-difluorobut-3-enylthio)-3- 
methylisoxazole (Conpound rV.lO). 

To a stilted solution of acetone oxime (0.365g) in dry tetrahydrofiiran (20cm^) at 0*^C 
under nitrogen was added n-butyl lithium (4.6cm' of a 2.5M solution in hexanes) resulting in 
foraiation of a pale yellow precipitate. After stirring at 0°C for 30 minutes, carbon disulfide 
(0.3cm^) was added producing a bri^t orange solution. After a fiirtiier 10 minutes, 3M HCl 
(20cmP) was added and die reaction was heated under reflux for 3 hours and then cooled. 
The l^ers were separated and the aqueous lay^ was extracted with diloroform. The 
combined organic layos were dried (M^04% filtered and evaporated under reduced pressure 
to give a brown oil. The oil was then taken yxp in acetone (11cm?) and l-hromo-4,4- 
difluorobut-3-ene (0.77g) and potassium carbonate (0.87g) were added and the reaction 
heated under reflux for 3.5 hours and then cooled Hie mixture was then poured into ediyl 
acetate and 2M HCl and the layers sqjarated. The aqueous layer was extracted with efliyl 
acetate and the combined organic phases were dried (MgSOJ, filtered and ev^xirated under 
reduced pressure to give a brown oil. Purification hy column diromatogr^hy on silica gel 
using 1:9 ethyl acetate : hexane as eluant gave 2-(4,4-difluorobut-3-enylthio>3- 
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methylisoxazole (0.105g). M^=205; NMR: 6 2.30(3Hs); 2.40(2Iim); 3.05(2at); 
4.25(llim); 6.00(llis); (oil). 



Ihis Example illustrates a preparation of 3K5K:Worofur-2-yl>5-(4,4-difluorobut'-3- 
eiTylsulfaiiyl)isoxazole (Compound IV.24). 

To a sdired solution of Con9X)und TV 23 (2g) in methanol (40cm^), cooled in an 
ice/acetone bath was added magnesium monopero>Qphtfaalate (9.4g). After stining for 30 
minutes the cooling bath was removed and the reaction allowed to warm to the ambient 
tenperature and stined for 1 hour. The mixture was poured into diethyl ether and brine and 
the layers separated The combined organic phases were washed with 2MNaOIi water and 
brine, dried (MgS04), filtered and evqxirated under reduced pressure to give Con^und 
IV.24 (L9g). M^=323; *HNMR: 5 2.50-2.60(2Hm); 3.40(2H,t); 4-25(lIim); 6.38(lH,d); 
7.05(llid); 7.20(lH,s); (mp 86.5-88.5^0). 

The following conqxjunds according to the invention were prepared by the above 
oxidation procedure: 

(i) 5-(4,4-difluorobut-3.enylsulfinyI>3-phenylisoxa2ole (Confound JV2). Nr=283; 'H 
NMR: 52.53(2H,m); 3.25(2H,t); 4.29(lH,m); 7.18(lH,s); 7.50(3H,m); 7.80(2H^); 
(oil) from Conpound IV. 1 and one equivalent of oxidant 

(ii) 5-(4,4-difluorobut-3-enylsulfonyl>3-phenylisoxazole (Conpound IV.3). M^=299; 
NMR: 62.57(2H4n); 3.43(2H,t);j*.27(lH,m); 7.2(lH,s); 7.51(3Iim); 7.80(2Iim); (mp 
57-58-5°Q from Con^Kiund IV. 1 and two equivalents of oxidant 

(iii) 3-(thien-2-yl)-5-(4,4-difluorobut-3-enylsulfonyl)isoxazDle (Con^x)und IV.26). 
M"-305; NMR: 5 2.50-2.63(2Iim); 3.41(2H,t); 4.27(iam); 7.20(lH,s); 7.14- 
7.23(lHm); 7.52(2H,m); (mp 55.57°C) fiom 3Kthien-2-yl>5-(4,4-difluorobut.3- 
enylthio)isoxazole. Compound IV^5, itself prq^ared from 5-chloK>-3-(tiiien-2- 
yl)isoxazole by the procedue of Exan^le IVA 



Ihe Exan^le illustrates a preparation of 3-chloro^4-cyano-5-(4,4-difluorobut-3- . 
enylthio)isothiazole (Conqx>und V.2). 

A solution of 4-Q^o-3,5-dichloroisothiazDle (Ig) in methanol (10cm?) was added 
over 15 min to a solution of sodium sulfide nonahydrate (1.3g) in water (2.6an^) and 
methanol (25cni^) heated at 50°C. The reaction was stirred for 1 hour and then the solvent 
was evaporated undo* reduced pressure to give a yellow solid. This residue was dissolved in 
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acetone (20cirf), 4-bromo-Ll-difluorobut-l-ene (0.68g) was added and the reaction was 
stirred for 12 hours. Hie resulting mixure was poured into water and the layers separated. 
Hie aqueous layer was extracted with ediyl acetate. The combined organic phases were dried 
(M&S04X filtaed and evaporated under reduced pressure. Purification by column 
dromatogrtphy on silica gel using 1:1 ethyl acetate : hexane as ehiant ^ve Confound V.2, 
(0.88g). ivr=266; 'H NMR 5 2.50(2Rm); 320(2H,t); 4.20-4.40(lH4n); (<mI). 

The following con:5X)und according to tiie invention was prepared by the above 
procedure but using 2 equivalents of sodium sulfide nonahydrate and 4-l»omo-l,l- 
diflu(nx)but-l-ene: 

(i) 3,5-bis-(4,4-difluorobut-3-enylthio)-4-cyanoisothiazole (Compound V.12). 'H NMR 5 
2.40-2.60(4H,m); 3.20(2H,t); 3.30(2H,t); 4.2(M.40(2Iim); (oil). 

FXAMPI.FV.2 

The Exanple illustrates a preparation of 5-(4,4-difluorQbut-3-cnylsulfonyl)-4- 
cyanoisothiazole (Conpound V.6) and 3,5-bis-(4,4-<Jifluorobut-3-ctiylsulfonyl>-4- 
(^anoisothiazole (Compound V.15). 

To a solution of Con^wund V.12 (O.lg) in dichloromethane (Scm') was added 3- 
chloroperbenzoic acid (0.42g) and the reaction mixture was stirred until starting material had 
disappeared. The reaction mixture was poured into ethyl ace t ate and wata* and the Ijryers 
woe sqiarated. The aqueous layer was extracted with ethyl acetate. Hie combined ethyl 
acetate phases were washed with so(Hum hydrogen carbonate, dried (MgSOJ, filtered and 
ev£^rated under reduced pressure. Hie residue was taken vp in diethyl ether and 
triethylamine was added causing the solution to become clou^. Hie ether solution was then 
wadied with water, dried (MgSOJ, filtered and ev^xjrated. Purification of the residue by 
column diromatogr^hy on silica gel using 1:1 ethyl acetate : hexane as eluant gave 
Compound V.15 (O.Olg); lvr=418; 'H NMR 6 2.60-2.70(4H,m); 3.60(4H,t); 4.30(2H,m); (oU) 
and Confound V.6 (O.OSg); M"=264; 'H NMR 5 2.60(2H,m); 3.60(2H,t); 4.30(lH,m); 
9.40(lH,s); (oil). 

FXAMPT.F VI.l 

Qxazoles substituted with a 4,4-difluorobut-3-cityWiio group in the 2, 4 or 5-position 
may be prepared starting 6om a correspondingly substituted mercs^jto-oxazole and an 
appropnste cUfiuorobut-l-ene alkylating agent. Hiis is illustrated by the following 
preparation of 2-(4,4-difluorobut-3-enylthio>5-phenyloxa2Dle (Compound VI.18). 

To a solution of 2-nierc^o-5-phenyloxazole (0.44g) in acetone (IScm*) was added 
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4,4-difluoro-3-butenyl 4-metfayl-benzenesulfonate (0-7g) and potassium carbonate (0.369g) 
and the reaction was heated at reflux for a total of 8 hours after which time some of the 
starting tosyiate remained Further 2-mCTcq3to-5-phenyloxazDle (0.05g) was added and the 
heating continued for 5 hours. The reaction mbcture was cooled, poured into diethyl ether 
and water and the layers separated. The aqueous layer was extracted with ether and the 
combined organic phases were dried (MgS04) and ev^x>rated under reduced pressure to give 
a yellow liquid Qiromatogre^hy on silica gel using 5% tert-butyl dimethyl ether in hexane 
g3ve Compound VI.18; ivr=267; NMR (CDCI3) 5 2.51(2H,m); 3.23(2H,t); 4.30(lH,m); 
7.23-7.47(4H,m); 7.58(2H,d); (oil). 

The following compounds according to the invoidon were prepared by the above 
procedure: 

(i) 2<4,4Klifluorobut-3-enylthio>oxazole (Compound VI.1). NMR (CDCI3) 6 
2.45(2am); 3.20(2Iit); 4.25(lH,m); 7.10(llis); 7.66(lHs); (oil) ftom oxa2ole-2- 
thione. 

(ii) 2-(4,4-difluorobut-3-enyl1hio)-4-metfiyloxa2ole (Conpound VI.6). M*" 205; *H NMR 
5 : 2.04(3Hs); 2.45(2H,m); 3.18(2H,t); 4.25(lH,m); 7.38(lH,q); (oil) firom 2- 
rnercapto-4-methyloxazole. 

EXAMPT.RVr.2 

This Exanq^le illustrates a 3-step jireparation of metfiyl 2-(4,4-difluorobut-3-aiylthio>- 
4-methyloxazole-5-carbo3^1ate (Compound VI.32). 

Step 1: Methvl 2-amino-4-methvloxa7r>1e-5-carboxylate. 

Methyl 3-chloroacetoacetate (75g) and urea (90g) in methanol (200cm') were stirred 
and heated to reflux for 24 hours. The reaction mixture was cooled to ambient t emp era t ure 
and the precipitate filtered fix>m solution, washed with cold medianol and sudced to dryness. 
This solid was treated with aqueous 2M sodium hydroxide and the product extracted into 
ethyl acetate (several portions). Evapocatioa of solvent under reduced pressure gave a 
colouriess solid (14.5g) v*icdi was reoystallised fit)m acetonitrile, mp 225*'C (dec.) *H NMR 
(DMSO-de): 62.15(3Iis); 3.75(3H,s); 7,4(2H,hr). 

SiSSL2l Methvl 2-chlQrQ^metfavlQxay/^1e-S-caAoxvlate. 

The product fiom Step 1 (1.56g) was partially dissolved in dry acetonitrile (40cm^) 
and added in portions at 8^C to a stirred mixture of copper (11) chloride (1.61g) and tertiary 
butyl nitrite in acetonitrile (dry, 20an^) under an atmosphere of nitrogen. Tlie resulting 
brown solution was stirred at 20''C for 2 hours and evaporated under reduced pressure. The 
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residue was treated with aqueous 2M hydrochloric acid and the product extracted into diethyl 
ether. The organic phase was dried (MgSP4) and then washed through a short column of 
silica gel with more ether. The filtrate was evaporated under reduced pressure to give the 
required intermediate (0.9g) as a yellow solid. NT =175. 

Step 3: Methv12-r4,4- d ifluombut-3-envlthioV4-methvlQWflle-5-ga i ^^^ 
The piodurt from Step 2 (0.176g) and thiourea (0.084g) were stirred in ethanol (5cm^) 
and heated to reflux undo- an atmosirfiere of nitrogen for 5 hours. The reaction was cooled 
and solvent removed by evj^xoation under reduced pressure to give a yellow gum which was 
dissohred in acettKie containing 4-bromo-l,l-difluorobut-l-ene (O.lTgi) and potas^um 
caibonate (0.2g). This mixture was stirred for 1 hour under an atmosphere of nitzogen at 
ambient tenqserature and stored for 18 hours. The solvent was ev^xxated under reduced 
pressure and the residue treated with water and dietlQrl edier. The organic phase was 
separated, dried (MgS04) and evaporated to give Compound VI.32 (0.095g); Nr=175. 'H 
NMR: 6 2.45(5H,m); 3.22 (2H,t); 3.90(3H,s); 4.25(lH,m); (oil). 

EXAMPLE V1.3 

This Exanple illustrates a preparation of 2-(4,4-difluorobut-3-enylthio)-4- 
methyloxazDle-5-carboxylic acid (Conpound VI.37). 

Compound VI.32 (0.4g) was dissolved in propan-2-ol (lOcm?) containing aqueous 
sodium hydroxide (2cn^ of 2M solution) and stirred for 5 hours at ambient taiqwature. Hw 
mbmire was ev^xjrated under reduced pressure and the residue diluted witfi water, extracted 
with etltyl acetate, acidified with dilute hydrochloric add and re-extracted with eiltyl aceta t e 
(3xl00crr^). The latter extracts woe combined, washed with saturated brine, dried 0^04) 
and evirated under reduced pressure to gjve the required product as a colourless solid 
(0.3g). lvr=249; 'H NMR: 5 2.5(5H,m); 3.27(2H,t); 4.27(lH,m); 6.5(lH,br s); (np 66-68°Q. 
The sodium salt of this confound was prqsared by treating a san^jle (0.7g) wifli a solution 
of sodhmi methoxide in dry methanol (0.061 g of sodium metal dissolved in methanol 
(lOcm^)) at ambient tarpaature. Evjqxjration of solvent under reduced pressure gave tiie 
sodium salt of Confound VI.37 as a colourless solid; M'(FAB)=271; (xnp 211-212°C). 

Hie following con^und according to the invention was prepared by Ae above 
procedure: 

(i) 2-(4,4-difluo«)but-3-enylthio>4-trifluoromethyloxa2ole-5-carboxylic acid (Conpound 
VI.36). lvr=303; 'HNMR: 62.54(2H,m); 3.32(2H,t); 4.28(lH,m) 7.65(lH,br s) from 
Compound VI.31. 
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EXAMPLE VI.4 

This exarnpie illustraxes a preparation of 2-(4,4-difluorobut-3-enylthio)-4- 
trifluoromethyloxazDle (Conpound VI.4), 

2-Amina4-trifluoromethyloxazole (0.84g) in dichloromethane (25cm^) containing bis- 
(4,4-difluorobiit-3-enyl)disulfide (2.71 g) at 0°C was stirred and treated dropwise with terL 
butyl nitrite (0.62g) under nitrogen. The reaction solution was evqx)rated under reduced 
pressure and the residue fiacdonated by chiomatogr^hy (silica, eluant hexane) to give 
Con^und VI.4 (0.35g). ivr=259; NMR: 5 2.50(2iim); 3.26(3H,t); 4^(1H^); 
7.95(lH,q); (oil). 

Hie following con9X)und according to the invendcm was prq^ared by the above 
procedure from the corresponding aminooxazole: 

(i) Ethyl 2-(4,4-difluorobut-3-enylthio)^trifluoromethyloxazole-5-carboxylate 

(Conpound VI31). M[r=322; NMR: 5 1.40(3Ht); 2.52(2H,m); 3.30(2Iim); 
4.28(lH,m); 4.43(2H,q); (oil) from ethyl 2-amino^tiifluoromethyloxazDle-5- 
caiboxylate (prepared from ethyl l,Ul-trifluoromethylacetoacetate and urea in a 
procedure analogous to Exan^^le VI.2). 

EXAMPLE VT.5 

This Exanple illustrates a preparation of 2-(4,4-difluorobut-3-aiylthio)-5- 
chlorooxazDle (Compound VI.13). 

Compound VI. 1 (2.0g) was dissolved in acetonitrile (50cm^) containing N- 
chlorosucdnimide (1.50g) and stirred at ambient tenperature for 24 hours. The mixture was 
evqx)rated under reduced pressure, extracted with hexane (SOcm^), filtered and the jSltrate 
evaporated under reduced pressure. The residue was fractionated by chromatogr^hy (silica; 
eluant 20% dietityl ether in hexane) to give Con5X)und VI.13 (0.75g). M*^=225; NMR: 5 
2.46(2H,m); 3.16(2H,t); 4.28(lH,m); 6.86(iH,s); (oU). 

The following con^und according to the invention was prepared from Coapamd 
VI.6 by the above procedure: 

(i) 2-<4,4-difluorobut-3-aiylthio)-4-mrthyl-5-dilorooxa2X)le (Coirqjound VI.15). M^=239; 
'H NMR: 5 2.05(3H,s); 2.45(2Iim); 3.15(2H,t); 4.25(lHm); (oil). 

EXAMPLE VI,6 

This Exan9}le illustrates a preparation of 2-(4,4-difluorobut-3-enylthio)-4- 
methyloxazDle-S-carboxamide (Conpound VI.40). 

Conqx>und VI.32 (L5g) was dissolved in methanol (lOcm^) and treated with aqueous 
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amtnonia (35cn^, density 0.88) at ambient tenperature. The mixture was stiired for 5 hours, 
diluted with brine and the product extracted into ethyl acetate (2xl00cm^). The combined 
organic phases were washed vntti brine (4x50cni^), dried (MgSOJ and evirated under 
reduced pressure; die residue was washed with hexane to give Conqx)und VI.40 (Ig). 
ivr=248; "HNMRCDMSOdfi): 52.50(5Hm); 3.26(2H,t); 3.85(3Iis); 4.28(lH,m); 5.6, 6.0 
(2Iibr s); (mp 72-73X). EXAMPLE VIJ 

This Exaraplo illustrates a preparation of 5-<yano-2-(4,4-difluorobut-3-enyltiiio)-4- 
mediyloxazole (Conpound VI.25). 

Compound VI.40 (0.64g) was dissolved in dichloromethane (lOcm?) containing dry 
pyridine (Icm^) at ambient temperature and treated with mediane sulfonyl chloride (O.Scm^). 
The solution was stirred for 5 hours, stored for 72 hours, further methane sulfonyl chloride 
(0.25cm^) and pyridine (0.5cm^) added, stirred for 8 hours, and stored for 48 hours. The 
mixture was treated with dilute hydrochloric acid, and the product extracted into ethyl 
acetate. The combined organic phase was washed with brine and dried (MgS04). After 
filtration, the solvent was evqxjrated under reduced pressure and the residue fiactionated by 
chromatogr^hy (silica; eluant 10% ethyl acetate in hexane) to give Conpound VI.25 
(0.46g). Nr=230; NMR: 5 2.32(3H,s); 2.50(2Itm); 2.58(3H,s); 3.25(2H,t); 3.85(3H,s); 
4.28(lH,m); (oil). 

EXAMPT.KVT.R 

This Example illustrates a preparation of N-mediylsulfonyl 2-(4,4-difluorobut-3- 
enylthio)-4-methyl-oxazolecaiboxamide (Con5x>und VI.38). 

The sodium salt of Compound VI.37 (0.52g) was stirred in hexane (6.5cm^) and 
treated with oxalyl chloride (0.275g) at ambient tenperature. Ihe mixture was stirred for 6 
hours, stored for 18 hours and evaporated under reduced pressure. The residue, containing 
the oxazole carbonyl chloride derivative, was treated with a soluticni of methane sulfonamide 
(0.20g) in dry butan-2-one (Scmi^), heated under reflux with stirring for 8 hours, cooled to 
ambient ten:9)erature and stored fen* 18 hours. Ihe mixture was evqxirated under reduced 
pressure, the residue dissolved in water, acidified with 2M hydrochloric acid and the product 
retracted into diethyl ether (2xl50cm^). The ether extracts were combined, washed with 
aqueous saturated sodium chloride, dried (MgSOJ, evirated under reduced pressure and 
the residue purified chromatogr^hy, (silica; eluant acetonitrile), to give Con^und VI.38 
(0.20g). M^=326; *H NMR: 5 2.50(5H,m); 3.27(2H,t); 3.40(3H,s); 4.28(lH,m); (mp 60- 
62X), 
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EXAMPTFVT.9 

This Exanple illustrates a preparation of 2-(4,4-diflu(MX)but-3-eityIailfinyl>5- 
phenyloxazole (Con^wund VI. 19). 

To a solution of Con^und VI.18 (Ig) in didhloromeJhane (40arf) was added 3- 
dilorpperbenzoic add (1.3g of a 50% by wd^ solid, (1 eq)) and the reaction was stiired at 
ambient taxtpeaHure for 5 hours. The reactian mixture was poured into a mixture of died^l 
dbsr and aqueous sodium bicarbonate and the layas separated. The acgamc layer was dried 
0^gSO4) and evaporated under reduced pressure to give a ^^iiite solid whidi was purified by 
duomatogrE^hy on alica gel, eluting with 1:4 ediyl acetate : hexane to give Conpound 
VI.19 (0.567g). ivr=283; 'HNMR: 52.50(2Iim); 3.41(2H,t); 4.29(llim); 7.27(lH,s); 7.38- 
7.55(3H,m); 7.7I(2H,d); (oil). 

The following conqjounds were prepared from the corresponding thioethers by the 
general method described above but using 2 equivalents of S-chlorc^jerbenzoic ad± 

(i) 2-(4,4-difluorobut-3-enylsulfonyl)^trifluoromethyloxazole(a)nqx>und VI.5). *H 
NMR; 52.65(2H,m); 3.58(2H,t); 4.28(llim); 8.24(lH,q); (oil). 

(ii) 5-chloro-2-(4,4-difIuorobut-3-enylsulfonyl)oxazole (Compound VI. 14). MNH4''=275; 
»H NMR: 5 2.60(2H,m); 3.47(2H,t); 4.26(lH,m); 7.18(lH,s); (oU). 

(iii) 5-chloro-2-(4,4-difluorobut-3-enylsulfoiiyl)-4-methyloxa2ole (Compound VI.16). 
NMR: 5 2.25(3H,s); 2.60(2H,m); 3.45(2H,t); 4.26(lH,m); (oU). 

(iv) 2<4,4-difluorobut-3-enylsuIfonyl>5-phenyloxazole (Compound VI.20). M*^=299; 'H 
NMR: 82.62(2H,m); 3.51(2H,t); 4.27(lH,m); 7^1H,s); 7.42-7.55(3H,m); 7.69- 
7.79(2H,d); (mp 55-59°C). 

EXAMPLE Vn.1 

This Exanq>le illustrates a general method fin* the preparadon of tfaiazoles substituted 
with a 4,4-difluorobut-3-erylthio ffoap in the 2, 4 or S-positicn starting fixan a 
oonespondingly substituted mercapto thiazole and an a ppr o pri ate diflucvobut-l-ene alkylating 
agent This is demonstrated by the following prqiaration of 2-(4,4-difluoix)but-3-enyltfiio)-5- 
phenylthiazole (Con^xjund Vn.l7). 

To a solution of 2-mac£pto-5-phenyltfiiazoie (0.483g) in acCtcms (15cm?) was added 
4,4-difiuarc>-3-butei^l 4-methyl-benzenesulfonate (0.7g) and potassium carbonate (0.369g) 
and the reaction was heated at reflux for a total of 8 hours after vsiiidi time scnne of the 
starting tosylate remained. Further 2-mercq)to-5-phei^ldiiazoIe (0.05g) was added and die 
heating continued for 5 hours. The reaction mbeture was cooled, poured into diethy^l ether 
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and ^vater and the layers separated. The aqueous layer was extracted with ether and the 
combined organic phases were dried (MgS04) and evaporated under reduced pressure to give 
a yellow liquid. Chromatography on silica gel using 5% tert-butyl dimethyl ether in hexane 
gave Compound Vn.I7 (a582g). M*=283; »H NMR: 6 2.51(2H,m); 3.31(2H,t); 4.32(lRm); 
7.26(lRs); 7.30-7.48(3H,m); 7.89(2Rd); (oil). 

The following compounds according to the invention war prepared by the above 
procedure: 

(i) 2-<4,4-difluorobut-3-enylthio)-thiazole (Compound VH.l). M^=207; *H NMR; 5 
2.47(2H,m); 3^6(2H,t); 4.27(lH,m); 7.22(lH,d); 7.68(lH,d); (oil) from 2- 
mercqstothiazole. 

(ii) 2-(4,4-difluorobut-3-enylthio)-thiazoline (Compound Vn.l34). M*^=209; *H NMR: 5 
2.40(2H,m); 3.15(2H,t); 3.4(2H,t); 4.1 8-4.3 l(lllm); 4.2(2H,t); (oil) &om 2- 
merc:aptothiazoline. 

EXAMPLE Vn,2 

Ihis Exany le illustrates a two-step preparation of 2-(4,4-difluorobut-3-enylthio)-4- 
trifluoromethylthiazole (Coii5x>und Vn.4). 

Stgp 1; Preparation of 2-mercapto-4->trifluoromethylthiazole 

l-Bromo-3,3,3-trifluoropropan-2-one (5.0g) in tert. butanol (20cn:^) was treated with 
ammonium dithiocarbamate (2.9g), the mixture stirred at ambioit ten^^erature for 18 hours, 
poured into water, extracted with ethyl achate and the organic phase dried (MgS04). The 
solvent was evaporated under reduced pressure and the residue fim:tionated by 
chromatography (silica; eluant hexane:ethyl acetate 17:3 to 7:3 by volume) to give a hydrate 
(2.16g) of the required mercaptothiazole. A portion (l.Og) of this material was added to 
toluene (20cm^) containing para toluene sulfonic acid (O.OOSg, catalyst) and heated under 
reflux for 4 hour^. Ihe water formed during the reaction was removed using a Dean-Stark 
q>paratus. The solution was cooled to ambient temperature, washed with water, dried 
(N^04) and evqxnated undo- reduced pressure to give the required intermediate product 
(037g); "HNMR: 57.10(lH,s); 7.80(lH,s). 

StqiJL Preparation of Compound Vn.4 

The product from Step 1 (0.37g) in acetone (IScm^) containing anhydrous potassium 
carbonate (0.3g) and 4-bromo-l,l-difluorobut-l-ene (0.34^ were stirred and heated under 
reflux for 4 hours. The mixture was cooled, poured into water, extracted with ediyl acetate, 
dried (MgS04) and evaporated under reduced pressure to gjve Corrqx)und Vn.4 (030g). 
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Nr=275; 'HNMR: 52.50(2Hjn); 3.32(2H,t);4.28(lIim);7.60(lIis); (oil). 

The following conpounds acovding to Ihe invention were prepared fitim the 
corresponding merc^todiiazDles using Step 2 of the above procedure: 

(i) Ethyl 2-<4,4-difluorobut-3-enyltiiio)thia2ole-4-cait)oxylate (Qm^und Vn.8). 'H 
NMR: 5 1.40(3H,t); 2.48(2H^); 3.32(2H,t); 428(llim); 4.40(2H.q); 8.03(lRs); (oU) 
fix>m eti^l 2-men:^3tothiazole-4-carbo7^1ate. 

(ii) Mdhyl 2<4,4Kfifluorobut-3-enylthio)-4-methylthiazole-5-carboj^late (Conqwund 
Vn.41). 'H NMR: 5 2.48(2Rm); 2.68(3H,s); 3.26(2H,t); 3.85(3H,s); 4^8(lH,m); 
(oil) fiom methyl 2-mercs5ito-4-medtylthiazole-5-carboxylate. 

(iii) 2-(4,4-difluorobut-3-enylthio>5-ratrothiazDle (Compound Vn.47). M*^=252; 'H NMR: 
62.52(2H,m); 3.35(2H,m); 4.27(llim); 8.35(lH,s); (oU) from 2.merc^to-5- 
nitro&iazole (obtained from 2-hromo-5-nitrothiazDle and thiourea). 

KXAMPrF.VTT^ 

This Example illustrates a three-step preparation of 5-diloro-2-(4,4-difluorobut-3- 
enylthio)thiazole (Con^wund Vn.24). 

Step 1 : 2-r4-hmmo-3.44-trifliinmhutv1thinVhia7nle 
'2-Mercaptothiazole (11.7g) in acetone (30cm^) containing l,4-dibromo-l,i;2- 
trifluorobutane (27.0g) was treated pOTtionwise with anhydrous potassium carbonate (13.8g) 
undo- an atmosphere of nitrogea The reaction was stirred for 1.5 hours, filtaed and the 
insolubles washed with finther acetone (4x25cm^). The filtrate was ev^xHated under reduced 
pressure and the residue fractionated by diromatogr^hy (silica, eluant 10% ethyl acetate in 
hexane) to give 2-(4-hromo-3,4,4-trifluorobutylthio)thiazole (29.5g). 'H NMR: 6 IJZ- 
2.5(2H.m); 32-3.6(2H,m); 4.7-5.0(1 H,m); 7.23(lH,d); 7.68(lH,d). 

St3L2: 2-r4-hromo-^A4-trifliinmbiitvlthioV5-c hlornthiaznle 
The conqx)und from Stsp 1 (30.6g) in didiloromeihane (ISOcm*) was treated at 
ambiait tetapaacate with sulfiayl dilcaide (9.60^) in dichloromelfaane (SOcm*) over 1 hour 
with stirring under an atmosjhsxc of nitrogea The reaction was stirred for a fijrtha- 1 hour, 
poured slowly into water (250arf) and stirred for 0.25 hours. Hie organic jAiase was 
sqarated, the aqueous phase extracted with dichloromethane (2x75arfX the combined 
organic phases washed with aqueous sodium faydrogoi carbonate, brine and dried (M^O^). 
The solvent was evs^xnated under reduced pressure and the residue fractionated by 
chromatography (silica; eluant 5% diethyl ether in hexane) to give 2-(4-bramo-3,4,4- 
trifluorobutylthio>5-chlorathia23ole (28.0g); 'HNMR: 52^0-2.45 (2H,m); 3^-3.50(2H,m); 
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4.70-5.0(lHLin); 7.45(lRs); (oil). 

Step 3: Compound vn,24 

Zinc powder (33g) in water (600arf) was stiired with iodine (0.1 7g, catalyst), heated 
to 80°C and concentrated hydrochloric acid (O.Scm^) added followed by the conqx)und from 
Step 2 (125g) in portions over 1.5 hour under an atmosphoe of nitrogen. Further zinc 
(16.6g), iodine (O.lg) and hydrochloric acid (0.6cm^) were added over 4 hours in portions to 
complete the reaction. Hie mixture was cooled to ambioit ten^)erature, filtered through 
keiselghur using dichloromethane as soh^ent and the filtrate atracted with dichlorometfaane 
(5x250cm^). The combined organic phases were dried (MgS04), evaporated under reduced 
pressure and the residue fi:actionated by chromatogr^hy on silica, eluting with hexane to 



give Compound Vn^4 (140g). Nr=241; »H NMR: 5 2.42(2Hm); 3.20(2Iit); 4.25(llim); 
7.45(lHs); (oil). 



This Example illustrates a preparation of 5-bromo-2-(4,4-difluorobut-3- 
enylthio)thia2ole (Con:5X)und Vn.l4). 

2-Amino-5-bromothiazDle hydrohromide (llg) was treated with aqueous sodium 
hydrogen carbonate, extracted into dichloromethane (2x250cm^) and dried (MgS04). The 
nuxture was filtered and the filtrate added to bis-(4,4-difiuorobut-3-enyI)disulfide (20g). Tat. 
butyl nitrite (9.6cm^) in dichloromethane (40crrf) was added dropwise to the stirred solution 
at ambient ten^jcrature under an atmosphere of nitrogai. The reaction was stirred for 18 
hours, ev^x>rated onto silica, the residue added to a short column of silica ^^di was eluted 
with (1) hexane and (2) hexane : diethyl ether, 20:1 by volume to give Compound Vn.l4 
(6.4g). ^r=285; ^HNMR: 52.46(2H,m); 3.24(3H,t); 4.27(lHm); 7.54(lH,s); (oil). 



This Exanple illustrates a preparation of 2-(4,4-difluorobut-3-cnylthio>4- 
mediylthiazole-5-sulfonyl fluoride (Con^und Vn.52) using an alternative diazotisation 
procedure to that given in Exanple Vn.4. 

2-Amino^methylthia2Dle sulfonylfiuoride (LSg) in acetonitrile (lOcm^) was added 
dropwise to a stirred mixture of tert butyl nitrite (1.6Scm^) and bis-(4,4-<Iifluorobut-3- 
cnyl)disulfide (2.25g) in acetonitrile (SOcni^) at 60**C under an atmosphere of nitrogen. Hie 
mixture was heated for 1 hour, evaporated under reduced pressure and the residue 
firactionated by diromatography (silica; eluant hexane : ethyl acetate 4:1 fay volume) to give 



Compound Vn.52 (1.84g). Nr=303; »H NMR: 5 2.50(2Iim); 2.68(3H,s); 3.32(2H,t); 



EXAMPLE Vn.4 



EXAMPTFVns 
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4.28(lKm); (oil). 

The following compounds according to the invaition were prepared from the 
corresponding aminothiazoles using the above procedure. 

(i) 2-<4,4-difluorobut-3-enylthio>5-methylthia2ole (Con^und VII.21). Nr=221; 
NMR: 52.45(5H,m); 322(2Rt); 4.26(llim); 730(lH,s); (oil) fiom 2-amino-5- 
methylthiazDle. 

(ii) 5-diloro-2<4,4^uarobut-3-enylthio)thia2ole (Compound ^^ Nr=241; *H 
NMR: 6 2.45(2H^); 3^(2Iit); 4.26(lH,m); 7.45(lH,s); (oil) from 2-amino-5. 
dilorothiazole in an alternative method to that of Example Vn.3 above. 

(iii) 5K:WQro-2<4,4-difluorobut-3-enyltWo>4-methylthiazDle (Compound Vn.27). 
Nr=255; >HNMR: 52.35(3Iis); 2.42(2H,m); 3.18(2Iit); 4.26(lH,ni); (oil) from 2- 
amino-S-chloro-4-metb^lthiazole. 

EXAMPT K Vn.6 

This Exanple illustrates a two-step prqjaration of ethyl 5-bromo-2-(4,4-<iifluorobut-3- 
enylthio)thiazole-4-carbo?^late (Confound Vn.ll). 

Step 1; Preparation of ethvl 2-aminQ-5>bromothia7nl&4-carhoxvlate 

Ethyl 2-aminothiazole-4-carboxylate (5.0g) (prepared fiom etl^l hromopyruvate and 
thiourea by the procedixne described in 1 Med. Chem.. 1971, 14, 1075 for the corresponding 
oxazole) in concentrated hydrobromic acid (9cm^) was stirred at ambient texxq^erature and 
treated dropwise with bromine (3.2g), thai heated to 60°C for 2 hours, neutralised with 
sodium carbonate and the product extracted into ethyl acetate. Ihe organic phase was dried 
(MgS04) and evqx)rated under reduced pressure to give ethyl 2-amino-5-bromothiazole-4- 
carboxylate (L54g). Mir=251; NMR: 5 1.40(3Ht); 4.40(2H,t); 5.6(2H,hr s). 

Step 2: Preparation of Cnmpnund Vn 1 1 

The product fix)m Step 1 was treated in a diazotisation reaction, as described in 
Example Vn.5 above and gave Compound Vn.ll; M^=357; 'H NMR: 6 1.40(3H,t); 
2.50(2H^); 3.30(2H.t); 430(lH,m); 4.45(2Hq); (oil). 

FXAMPTPVn? 

This Exan^le illustrates a tfaree-stq) preparation of HN-dietl^l 2-(4,4-difluorobut-3- 

ei:^11faio)-4-methyl1hiazole-5-sulfonanude (ConqxMind Vn.56). 

Step 1; N.N-Diethvl 2-acetairiidfv4.TT'gthYlThif»7/>le-5-siilfnnainide 

2-Acetaniido^methyltfaiazole-5-sulfonyl dilotide {52^ in tetrahydrofiiran (lOOcm^) 

was stined at ambient tenqsoature and treated poitionwise widi di^ylamine (4.San^). The 
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mixture was stirred for 4 hours, evaporated under reduced pressure and the residue octtacted 
into ethyl acetate (200an^), washed with water (2xl00cm^X dried (MgS04) and re-evaporated 
under reduced pressure to give RN-diethyl 2-acetamido-4-melhylthiazole-5-sulfonamide 
(4.9g)- 'H NMR: 5 L20(6H,t); 2.28(3H,s); 2.57(3Hs); 3.32(4H,q); 9.7(llibr s); (solid). 
Smi-2l N,N-Diethvl 2-aminQ^methvlthia7nle-S-5 uilfonamide 

The product fiom Step 1 (2.5g) was dissolved in medianol (25cm^) and cooled to 5°C 
with stirring imdo- an atmosphere of nitrogen. Sodium methoxide in methanol (2cn:^ of 25% 
wL/voL solution) was added dropwise and the mixture allowed to warm to tfie ambient 
temperature for 18 hours. The reaction was heated imder reflux for 1 hour, cooled, diluted 
with water (250cn^), extracted with diethyl edier (2xl(XW), dried (NfeS04) and evaporated 
under reduced pressure to ^ve N,N-diethyl 2-aminc>4-mediylthiazole-5-sulfonamide (0.48g). 
M*249; 'HNMR: 6 lJ20(6iiX); 2.48(3H,s); 3.28(4H,q); 5.25(2H,hr s); (solid). 
SSSSlIi Preparation of Compound Vn^Sfi 

The product from Step 2 was treated in a diazotisation reaction, as desc^bed in 
Example Vn.5 above and gave Compound Vn.56; Nr=356; *H NMR: 5 L15(6H,t); 
2.45(2H,m); 2.60(3H,s); 3.25(2H,t); 3.26(4H,q); 4.25(lH,m); (oil). 

KXAWTF Vn « 

This Example illustrates a preparation of 2-amino-5-(4,4-difluorobut-3- 
enylthio)thiaz3ole (Con5K>und VII. 128) 

4,4-Difluorobut-3-enylisothiouronium hydrohromide (16.87g) was ad ded to a solution 
of potassium hydroxide (18.0g) in ethanol (ISOcn^) at ambient ten^jerature and stirred for 
0.2 hours under an atmosphere of nitrogen. 2-Amino-5-bromothiazole hydrobromide (I7.76g) 
in ethanol (150cm^) was added in portions, the mixture heated to 40^C for 2 hours, 
neutralised with hydrochloric acid and evaporated under reduced pressure. Ihe residue was 
dissolved in 2M hydrochloric acid, extracted with diethyl ether, basified with 2M sodium 
hydroxide and re-extracted with diethyl ether. The latter ether extracts were combined, dried 
(M^OJ and evgporated under reduced pressure to give Compound Vn.l28 (8.0g). Nr=222; 
"H NMR: 5 2.28(2H,m); 2.67(2H,t); 4.24(lH,m); 5.3(2H,two br s); 7.08(lH,s); (mp 34,6- 
35.4^C). 

FXAMPTFVnO 

This Exanple illustrates a preparation of 5-(4,4-difluorobut-3-enylthio)thia2Dle 
(Con^wund Vn,82). 

Compound Vn.l28 (0.30g) was dissolved in dry tetrahydrofinan (14arf) and heated 
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under reflux in an atmosphere of nitrogea Tert. butyl nitrite (0.52arf) in tetrahydrofiiran 
(8cm^) was added dropwise over 0.25 hours, the mixture heated for 2 hours, fimher tert. 
butylnitrite (0.52arf) added and heating continued for a fiirther 2 hours. The solution was 
cooled, evaporated under reduced pressure and the residue jSractionated by chromatography 
(silica; eluant hexane : ethyl acetate 1:1 by volume) to give Con^und Vn.l28 (O.lOg) 
NMR: 52.28(2H,m); 2.82(2H,t); 4^4(lH,m); 7.86(llis); 8.86(1H^); (oil). 

EXAMPTKVnTO 

This Exan^le illustrates a preparation of 2-dilpro-5-(4,4-difiucNnobut-3- 
enylthio)thiazole (Con:^x>und Vn.ll4). 

Conqxjund Vn.l28 (4.0g) in acrtonitrile (50cm^) was added at O^'C to a stined 
mixture of copperQI) chloride (538g) and tert butyl nitrite (3.71g) in acetonitrile (50cm^) 
and allowed to slowly warm to ambient ten^serature over 18 hours. The solvent was 
evsqxsrated under reduced pressure, the product dissolved in dietl^l ether, filtered and the 
filtrate re-evqx>rated to ^e a yellow-brown liquid vAiich was fiacdonated by 
duromatogr^hy (silica; eluant hexane : diethyl ether 4:1 by volume) to give Con^xnmd 
Vn.ll4 (2.43g). Nr=241; »HNMR: 62.28(2H,m); 2.68(2H,t); 4.22(lH,m); 7.52(lH,s) (oil). 

EXAMPTKVnil 

This Exanqjle illustrates a preparation of 2-(4-cyanophenoxy>5-(4,4-difluorobut-3- 
enylthio) thiazole (Con5X)und Vn.l30). 

Compound VU.l 14 (0.483gX 4-cyanophenol (0.238g), anhydrous potassium carbonate 
(0.276g) and cesium fluoride (0.304g) in N-methylpyrrolidin-2-one (3cm?) were stirred 
together under an atmosphere of nitrogen and heated to 9bX for 36 hours. The reaction 
mixture was diluted with water, the product extracted into diethyl ether, dried (MgS04), 
ev^xrated under reduced pressure and the residue fi^ctionated by thick layer chromatogrephy 
(silica; eluted with hexane : diethyl edier 4:1 by volume) to give Compound Vn.l30 
(0,125g). ]vr=324; »HNMR: 52.28(2H,m); 2.80(2H,t); 4.20(lH,m); 7.40(2Hm); 
7.75(2H,m); (oil). 

EXAMPLE Vn.12 

This Exan^le illustrates a prqsaration of ethyl 5-(4,4-difluorobut-3-enylthio)-tfaiazDle- 
4-carboxylate (Compound Vn.98). 

Ethyl isocyanoacetate (2.3g) in dry tetrahydrofuran (IScn^) was added to a stilted 
mixture of potassium tat butoxide (2.24g) at -40°C under an atmosphere of nitrogen. After 
10 minutes the reaction was cooled to -78°C and carbon disulfide (1.52g) in tetrahydrofiiran 
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(20cm^) was added slowly. On complete addition the reaction temperamre was allowed to 
rise to -10°C and 4,4-difluorobut-3-enyl 4-methyl-benzenesulfonate (5.24g) in tetrahydrofuran 
(lOcrrf) was added The mixture was allowed to wami to ambient temperature and was 
stirred for 24 hours, heated to reflux for 3 hours and cooled to ambient ten^)erature. The 
reaction mixture was poured into aqueous 2M hydrochloric acid and product was extracted 
into ethyl acetate. The organic phase was dried (MgS04) and solvent removed by 
ev^xnation under reduced pressure. Column chromatogr^i^ of the residue on silica gel, 
eluting with 1:1 hexane: ethyl acetate gave Compound Vn.98(3.15g^^ 'HNMR6 
L45(3H,t); 2.50(2H,m); 3.10(2H,t); 43-4.4(lIim); 4,50(2H,q); 8.65(lHs); (oil). 

EXAMPLE Vn.l3 

This Example illustrates a preparation of S-(4,4-difluorobut-3-enylthio>tiiiazole^ 
carfooxamide (Compound Vn.94). 

Conpound Vn.98 (O.Sg) in methanol (Scm^) was stirred with aqueous ammcmia 
(35cm^; density 0.88) for 4 hours. Compound yil.94 was obtained as a solid whidi was 
filtaied fiom solution and sucked to dryness (0.27g). *H NMR 5 2.50(2Iim); 3.00(2H,t); 
4.30-4,41(lH,m); 5.5 and 7.0(2Hbn)ad); 8.55(lH,s); (solid mp 140-141°C). 

The following conpounds according to the invention were prepared from the 
corresponding esters using the above procedure: 

(i) 2<4,4-difluorobm-3'^ylthio)thiazole-4-carboxaiiiide (Con5x>und Vn.7). Nr=250; *H 
NMR: 5 2.50(2Hm); 3.27(2H,t); 4.28(lH,m); 5.9 and 7.1(2H,br s); 8.03(lH,s); (mp 
57-58°C) fiom Compound Vn.8. 

(ii) 2<4,4-difluorobm-3-aiylthio)-4-methylthiazole-5-carboxamide (Compound Vn.36). 
>H NMR: 5 2.48(2H,m); 2.66(3Iis) 3.26(2H,t); 3.85(3Iis); 4.28(lH,m); 5.7(2Iihr s); 
(mp 99-lOO^C) fiom Compound Vn.41. 

EXAMPT.KVm4 

This Example illustrates a prqaaration of 4-cyano-5-(4,4-difluQrobut-3-enylthio)- 
thiazole (Compound Vn.90). 

Conpound Vn.94 (0.27g) in diy dichloromethane (IScjtP) was treated with roridine 
(Icm^) and methane sulfonyl chloride (0.26cm^) .The mixture was stirred for 5 days, fimber 
mediane sulfonyl chloride (0.2cm^) added and again stirred for 2 hours. The reaction was 
then poured into aqueous 2M hydrochloric acid and fht product was extracted into ethyl 
acetate. The organic phase was dried (N^04) and ev^xirated under reduced pressi^ 
Chromatogr^hy of the residue on silica gel gave Conpound Vn.90 (0.142g). 'H NMR 6 
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2.40(2H,m); 3.20(2H,t); 4.30(lRm); 8.80(lH,s). 

The following compounds according to the invention were prepared &om the 
corresponding caiboxamides using the above procedure: 

(i) 4-cyano-2-(4,4-difluorobut-3-enylthio)thiazole (Conpound Vn.6). 'H NMR: 5 
2.50(2H^); 3.32(2H,t); 4.26(llim); 7.86(llis); (oil) from Con?x)und Vn.7. 

(ii) 5<yano-2<4,4-difluorobut-3-enylthio)-f^nKthyltWazole(C^^ 'H 
NMR: 52.48(2Iim); 2.58(3H^) 330(2H,t); 3.85(3H,s); 4.28(lH,m); (oU) from 
QHi^und Vn.36. 

FyAMPrF.vn.i5 
Thb Exan^jle illustrates a preparation of 5-hromo-2-(4,4-<iifluorobut-3- 
enyl11iio)lfaiazole-4-caibo7Qrlic add (Conqx>und YII.13). 

Ccxi^xiund Vn.ll (0.30g) in medianol (Soi^) containing aqueous sodium hydroxide 
(1.2cnf of a 2M solution) was stirred at ambient temperature for 18 hours, poured into water 
and acidified with 2M hydrodiloric add. The product was extracted into ed^l acetate, dried 
(MgS04) and evqxjrated under reduced pressure to give ConqxnmdVn. 13 (O.W Nr=329; 
'HNMR: 62.48(2Iim); 3.30(2H,t); 4.28(lH,m); 7.0(lH,hroad signal); (mp 86.5-87.5''C). 

The following confounds according to the invoition woe prepared from tiie 
conespcmding esters using the above procedure: 

(i) 2^;4,4-<lifluorobm-3-enylthio)thiazole-4-carbo30'Kc acid (Con^wund M*N251; 
'HNMR: 52.50(2H,m); 3.35(2Fit); 4.28(lH,m); 8.18(lH,s); (mp 114-115''C) from 
Conqjound Vn.8. 

(ii) 2-{4,4-difluorobut-3-enylthio)-4-methylthiazDle-5-carboxylic acid (Conqxjund VII.45). 
lvr=265; 'HNMR; 52.50(2H,m); 2.70(3H,s); 3.27(2H,t); 4.28(lH,m); 9.8(lH,broad 
signal); (mp 52.0-53.5°C) from Conqxjund Vn-41. 

(iii) 5-<4,4-difluorobut-3-enylthio)thiazole-4-carbo3^1ic add (Compound Vn.l02). 
M^=251; 'HNMR: 52.50(2H4n); 3.10(2Ftt); 4.28(lH,m); 8.70(lH,s); (mp 128.5°C) 
from Compound vn.98. 

F.XAMPT.KVn.16 

This Exan^le illustrates methods suitable for the preparation of conqwunds according 
to the invention in vAach the sulfiir atom of the 4,4-difluorobut-3-enylthio substituent of the 
coneqxinding unoxidised conqx>und is oxidised to sulfoxide (sulfitiyl) or sulfcme (sulfoiQrl). 
Method A: Using potassium peroxymonosulfate as o»danL 

Preparation of 5-chloiitv2-f4.4-dif lunmhut-3-envl?ailfnnvl^a70le fComnOUnd Vn.26) 
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A Stirred solution of Compound Vn.24 (4.83g) in methanol (SOorf) at 8^C was 
treated dropwise with potassium peroxymonosulfate (27.0g) in water (lOOorf) with cooling 
over 0.25 hours, and further methanol (50cm^) added The reaction was stirred for 18 hours 
at ambient tenperature, the insolubles filtered &om solution, the filtrate e?aracted with 
dichloromethane (4x50cn^) and dried (MgSQ^). The solvent was removed under reduced 
pressure and the residue fractionated by chromatogr^Hy (silica; eluant hexane : ethyl acetate 
4:1 by volume) to give Compound Vn^6 (3.91g). M(NH4)*=291; *H NMR: 6 2.60(2Hm); 
3.50(2H,t); 4.25(lH,m); 7.85(lH,s); (oil). 
Method B; Using monomagnesium poDxyphtfaalic add 

Ecgaaration of 5-brQmo-2-f4.4Kiifluorohm-3>envlsulfinyl>thiam^ rCompnund vn i SY 

Con5X)und YII.14 (1.50g) was dissolved in dichloromethane (lOcm^) and treated with 
monomagnesium peroj^hthalic acid hexahydrate (L6g, 80% peracid) and water (15cm^), 
The mixture was stirred at ambient teii i pg atu re for 1 hour, diluted with dichloromethane 
(90cn^) and the organic phase washed with aqueous sodium hydrogen carbonate and water. 
The organic phase was dried (MgS04), evz^rated imder reduced pressure and the residue 
fiiactionated by diromatogrqjhy (silica; eluant hexane : ethyl acetate 10:1 by volume) to give 
Con^und Vn,15 (l.Og). M(NH4)^=321; NMR: 52.38 (llim); 2.60(llim); 3^0(2H,m); 
4.20(lH,m); 7.85(lH,s); (oil). 

The following conqxDunds according to the invaition were prepared fiom the 
corresponding thioethers using the above procedure, Kfcthod B. 

(i) 2-(4,4-difiuorobut-3-enylsulfinyl)thiazole (Compound Vn.2). MBr=224; NMR: 5 
2.36(llim); 2.50-2.70(lIim); 3.20(2Iim); 4.22(llim); 7.67(lH,d); 7.98(lH,d); (oil) 
from Confound VU.l and one equivalent of oxidant 

(ii) . 2-(4,4-difluorobut-3-enylsulfonyl)thiazole (Conpound Vn.3). Mir=240; *H NMR: 5 

2.55(2Iim); 3.45(2H,t); 4.24(lH,m); 7.78(IH,d); 8.08(llid); (oil) from Compound 
Vn.l and two equivalaits of oxidant 

(iii) 5-bromo-2-(4,4-difluorobut-3-enylsulfonyl)thiazole (Conpound VU. 16). 
M(NH4)*=335; NMR: 5 2.58(2Hm); 3.46(2H,t); 4.25(lH,m); 7.96(lH,s); (oil) 
fix)m Compound Vn.l4 and two equivalents of oxidant. 

(iv) 2-(4,4-difluorobut-3-enylsulfinyl>5-methylthia2ole (Cornpound Vn.22). *H NMR: 5 
238(lHm); 2.50-2.65(4H,m); 3.15(lltm); 4.23(lH,m); 7.60(lH,q); (oil) from 
Conqx)und Vn.21 and one equivalent of oxidant 

(v) 2-<4,4Kiifluorobut-3-ertylsulfonyl>5-methylthia2ole (Confound Vn23). *H NMR: 6 
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2. 55(2H,m); 2.60(3H,s); 3.45(2H,t); 4.25(lllm); 7.73(lH,q); (oil) &am Con^und 
Vn.21 and two equivalents of oxidant 

(vi) 5-chloro-2-(4,4-difluorobut-3-enylsulfinyl)thiazole (Conpound Vn.25). 
M(NH4f =275; 'H NMR: 5 2.38(lH,m); 2.60(lH,m); 3.18(2Iim); 4.25(lHjn); 
7.74(lH,s); (oil) from Conpound Vn^4 and one equivalent of oxidant 

(vii) 5<4,4-difluorDbut-3-enylsulfinyl)thia2ole (Conpound 'HNMR;5 
2.50(2Itm); 3.05(lHm); 3.20(lH,m); 428(lHm); 820(lH,s); 9.12(lHs); (oU) ftom 
ConDpound Vn.82 and one equivalent of oxidant 

(viii) 5-(4,4-di£luorobut-3-ei^lsuIfQnyi)thiazole (Conqxnmd Vn.84). >H NMR: 5 
2.50(2Iim); 330(2itm); 4^(lH,m); 8.20(llis); 9.12(lH.s); (oil) fixim Con^und 
vn.82 and two equivalents of oxidant 

(ix) 2-chlQro-5<4,4-difii]on3i)Ut-3-eiTy]sulfaiyl)lfaia29ole (Confound Vn.l IS). 'H NMR: 5 
2.50(2Iim); 3.05(llim); 3.20(lHm); 4.28(lHin); 7.85(lH,s); (oil) fiom Compound 
Vn.l 14 and one equivalent of oxidant 

(x) 2-diioro-5-(4,4Klifhiorolnit-3-cnyIsulfonyl)thia2ole (Con5X)und Vn.ll6). 'H NMR; 6 
2.52(2Iim); 330(2H,m); 4.28(lH,m); 8.08(llis); (oil) from Compound VIL114 and 
two equivalents of oxidant 

Method C: Using 3-diloropert3enzoic add 

Hie following con^unds according to the invention 
cxjrresponding thioethers using the above procedure. Method B, but with 3-diloiopeibenzoic 
acid in place of monomagnesium pero>^hthaIic acid hexahydrate. 

(xi) ethyl 2^;4,4Hiifluorobut-3-mylsulfonyl)thiazole-4K^^ (Compound Vn.9). 
M"=311; ^HNMR: 6 1.43(3^0; 2.60(2ftm); 3.56(2H,t); 4.28(lltm); 4.48(2H,q); 
8.50(lH,s); (n^ 64-65''Q fiom Compound Vn.8 and two equivalents of oxidant. 

(xii) etJtyl 5-bromo-2-(4,4Hlifluorobut-3-enylsulfonyl)diiazole-4K:arbo^^ (Con^wund 
Vn.l2). ivr=389; *H NMR: 5 L43(3H,t); 2.60(2H,m); 3.56(2H,t); 4.28(llim); 
4.48(2H,q); (wp 72-73 ""C) from Conpound Vn.ll and two equivalrats of oxidant 

(xiii) 5-chloro-2-(4,4-difluorobut-3-enylsulfonyl>4-methylthiazole (Conqx)und VII,28). 
NMR: 6 2.55(2Hm); 2.45(3Iis); 3.40(2H,t); 4.25(lHm); (oil) from Compound 
Vn.27 and two equivalents of oxidant 

(xiv) methyl 2-(4,4-difluorobut-3-enylsulfonyl)-4-methyltMazole-5Kar^ (CQnqx)und 
Vn.43). *H NMR: 5 2.60(2H,m); 2.85(3H,s); 3.50(2H,t); 3.95(3H,s); 4^5(lH,m); 
(oil) from Conqx>und Vn.41 and two equivalents of oxidant. 
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(xv) 2-(4,4Kiifluorobut-3-€nylsulfonyl)-4-methylthiazole-5-sulfonyl fluoride (Conpound 
Vn.53). 'H NMR: 5 2.60(2Rm); 2.85(3Iis); 3.55(2H,t); 4.28(llim); (mp 67»C) 
from Compound VII.52 and two equivalents of oxidant. 

FXAMPT.FVmi 

This Exanple illustrates a preparation of 2-(4,4-difluorobut-3-enylthio>l- 
methylimidazole (Conpound VIII.5). 

To a solution of 2-inera9)to-l-metfiylimida2Dle (9.78g) in acetone (SOOcm') was 
added potassium carbonate (14.2g) and 4-bromo-l,l-difluorobut-l-ene (16.12g) as a solution 
in acetone (lOOcm^). The mixture was heated at reflux for 18 hours and allowed to cool. 
Inorganic solids woe removed by filtering the reaction mixture tfarou^ a plug of soibsil-CBO 
silica, washing with ethyl acetate. The filtrate was evsgxnated under reduced pressure to give 
oude Conpound Vin.5 (17.8g), \Adch was suitable for further reaction (see Exsarplc 

vm.7). 

A portion (Ig) was purified by diromatogr^hy on socbsil C-30, eludng with ethyl acetate : 
hexane 3 : 7, and gave pure Compound Vni.5 (0.776g). 'H NMR: 8 23-2.4(2Hm); 3.05- 
3.15(2H,t); 3.60(3H,s); 4.15-4.35(llim); 6.95(lH,s); 7.05(lH,s); (oil). 

The following conpounds according to the invaition were prepared by ^ above 
procedure, using the a ppropr iate moc^o imidazole: 

(i) 2-(4,4-difluorobut-3-enyl&io>l-phenylimidazole (Conpound Vm.3). M"=266; 'H 
NMR: 6 2.3-2.4(2H,m); 3.1-3.15(2H.t); 4.1-4.25(lH,m); 7.1-7.2(2Iim); 7.3- 
7.55(5H,m); (oil). 

(ii) 2-(4,4-<iifluorobut-3-enylthio>l-ethylimidazole (Compound Vm.lO). M*^=218; 'H 
NMR: 6 1.4(3H,t); 2.3-2.4(2H,m); 3.15(2H,t); 4.0(2H,q); 42-4.35(lIim); 6.95(lHs); 
7.1(lH,s); (oil). 

(iii) 2-(4,4-difluorobut-3-enyltfaio)-4-ethyl-5-melhylimidazole (Conpound Vmj.7). 
M'=232; 'H NMR: 5 1.15(3H,t); 2.15(3H,s); 2.35-2.45(2Hm); 2.5-2.6(2H,q); 
2.95(2H,t); 4.1-4.3(llim); (m.p. 54-56''C). 

(iv) 2-(4,4-difluorobut-3-enylthio)-4-methylimidazole (Conpound VIII.58). M*^=204; 'H 
NMR: 5 2.25-2.35(5am); 3.0(2H.t); 4.15-4.3(lH,m); 6.75(lH,s); (oil). 

(v) 2-(4,4-difluorobut-3-ero'lthio)-4-etho;QAcarbonylimidazole (Conipound Vin.64). 
M^=262; 'H NMR: 5 1.3-1.35(3H.t); 2.25-2.35(2Hm); 3.05-3. 15(2H,t); 4.1- 
4.25(lH4n); 4.3-4.4(2H,q); 7.8(lH.br s); (mp 57.8.61X). 

(vi) 3-(4,4-difluorobut-3-enylthio)imida2o-[l,5a]-pyridine (Conipound Vni.151). 'H NMR: 
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52.30 (2Rm); 3.00(2H,t); 4.20(llim); 6.65(lRm); 6.80(lH,m); 7.45(lH,dt); 
7.55(lH,s); 8.15(lH,dd); (oil) from 23-dihydroinudazo-[L5a]-pyridine-3-thione. 

EXAMPLE Vni,2 

This Example illustrates a preparation of 2-(4,4-difluorobut-3-enylthio)-imida2ole 
(Con^xjund VIII. 1) and l-{4,4-difluorobut-3-enyl)-2-(4,4-difluorobut-3-€nylthio)im 
(Compound Vin.8) as a mixture of products sq>aFable by chromatogr^hy. 

To a solution of 2-merc^to-imidazole (10.01 g) in acetone (400cm^) was added 
potassium carbonate (20-73g) and 4-hromo-l,l-difluorobut-l-ene (18.79g). The mixture was 
heated at reflux for 18 hours and allowed to cool. Inorganic solids were rmioved by filtering 
the reaction mixture throu^ a plug of soibsiI-C30 silica, washing with eti^l acetate. The 
filtrate was ev^xirated under reduced pressure to give a pale browm oil (19.2g) >^ch was 
diromatogr^hed on silica, eluting with 15% dhyl acetate in hexane, progressing to 50% 
ethyl acetate in hexane. Two main fractions were obtained, the first of vMdti (7.4g) was 
shown by tic to ccmtain two products. The second fiacdon (10.75g), obtained as a wiiite 
solid, was shown to be pure Conpound Vin.L. The first fi:action was subjected to finther 
chromatogr^hy as before to g^ve Con^imd Vm.S (l-61g); M^=280; *H NMR: 5 2.3- 
2.45(4H,m); 3.1-3.15(2H,t); 3.9-4.0(2H,t); 4.05-4.3(2H,m); 6.95(lH,s); 7.05(lH,s); (oil) and 
Con^und Vin.l (5.31g). Hiis san^le of Compound Vin.l was recrystallised from ethyl 
acetate and hexane to provide 4.2g vrtiidi had Nf ==190; *H NMR: 5 2.3-2.4(2H,m); 3.0- 
3.1(2Iit); 4.15-4.3(lH,m); 7.0-7. 1 (2H,br s); 9.2(lH,brs); (m.p. 58.6-59.6°C). 

f3campt.f vm.3 

This Exanq^le illustrates a p rep ar ation of 2-(4,4-difluorobut-3-enylthio)-4- 
phenylimidazole (Compound Vin.l9). 

Phenacyl bromide (1.611g) in chloroform (7cm^) was added to 4,4-difluorobut-3- 
enylisothiouronium hydrobromide (2g) in 84% ethanol/wato: (20cn:^) and sodium bicarbonate 
(2.72g) was slowly added with stirring. The resultant yellow suspension was heated under 
reflux for 3 hours. The mixture was cooled and solvent was removed by ev^x>ration under 
reduced pressure. The residue was washed twice with warm water (2x20cm^) which was 
decanted off to remove inorganic material. The crude product so obtained was purified by 
chromatography on silica, eluting with 20% ethyl acetate in hexane, and product-containing 
fi:actions were recolumned using 5% ethyl acetate in toluene. This gave Conqx>und VIII.19 
(0.78g); lvr=266; *HNMR: 5 2.3-2.4(2H,m); 3.05-3. l(2H,t); 4.15-4.3(lH,m); 7.2-7.4(4H,m); 
7.6-7.75(2H,br s) free of a byproduct, the corresponding N-phenacyl derivative. 
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The following compounds according to the invention were prepared by the above 
procedure: 

(i) 2-(4j4Kiifluorobut-3-enylthio>l-methyl-4-phenylimidazole (Con5X)und VIII,22). 
lvr=280; ^HNMR: 5 2.35-2.45(2Rm); 3.10-3.18(2H,t); 3.65(3H,s); 4.19^.35(lRm); 
7.2-7.25(2Ilm); 7.33-738(2H,t); 7.72.7.78(2Iid) (oil) using N-mediyl 44-difluorobut. 
3*aiylisothiourQnium hydrobromide. 

(ii) 2-(4,4Kiifluon)but-3-enylthio)-5-ethyl-4-metho>^caibonyl-l-m 

(Con5X)und Vm.68). Ivr=290; ^HNMR; 5 i:2-L25(3H,t); 2.35-2.45(2H,m); 2.8- 
2.9(2H,q); 3.2.325(2H,t); 3.78(3H,s); 3,85(3H,s); 4.16-4.32(llim); (oil) using N- 
methyl 4,4-difluorobut-3-enylisothiouronium hydrobromide and med^l 2-broino-3- 
oxopentanoate. 

EXAMPLE Vni,4 

Ihis Exanple illustrates a preparation of 2-<4,4-difluQrobi2t-3-enylftio>4,S- 
dimediylimidazole (Compound Vin.29). 

Potassium carbonate (18.9g) and 4,4-difluorobut.3-eitylisothiouronium Itydrohramide 
(16.9g) wCTe added to a solution of 3-bromobutan-2-one (10.32g) in dimethyl fomiamide 
(lOOcm^) and the mixture was stirred at 60°C for 90 minutes, then at 80°C for 30 minutes. 
The resulting mixture was cooled, water (lOOcnx^) added, and &e product extracted into 
diethyl ether. The combined cn-ganic phases were washed with water and brine and dried 
(MgS04). Concoitration by evz5X)ration under reduced pressure gave a pale orange liquid 
(12.2g), \sWch was purified by chromatography on scxbsil C30 silica, eluting with 30% ^yl 
acetat e in hexane. Three components were obtained The first eluted was identified as 3- 
(4,4-difluorobut-3-enylthio)butan-2-one (0.68g); 1^=194; *HNMR: 5 1.4(3H,d); 2.15- 
2.3(5H,m); 2.45(2H,t); 3.3-3.4(lH,q); 4.1-4.35(lH,m). The second conpound eluted was the 
desired Compound Vffl.29 (4.1g); Nr=218; NMR: 6 2.15(6H,s) 225-235(2H,m); 2.9- 
3.0(2H,t); 4.15-4.3(lH,m); (jnp 81.4-84.4°C). The third con?x)und eluted was identified as 
the product of a fiirther N-alkylation of Conqx)und Vin.29 with additional 3-bromobutan-2- 
one, namely N-(l-methylprppan-2-one) 2-(4,4-difluorobut-3-enylthio>4»5-dimethylimida2ole 
(Lllg); ivr=217; 'HNMR; 5 L55(3H,s); 2.0(3H,s); 2.05(3H,s); 2.15(3H,s); 2.3-2.4(2H,m); 
3.0-3.05(2H,t); 4.15-4.35(IH,m); 5.0-5. l(lH,m); (oil). 

EXAMPT.F vm S 

This Example illustrates a preparation of 2-(4,4-difiuorobut-3-enylthio)-l- 
propylimidazole (Confound Vin.l2) from the corresponding N-H imidazole, Conq^und 
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Vin.l, by alkylation using propyl iodide. 

ConqxHmd VIII. 1 (2g) was added in portions (efifervescoice) to a suspension of 
sodium hydride (0.736g of a 60% solid in oil) in dimethyl formamide (20cm') under a 
nitrogeh atmosphere. After stining tiie mixture far 30 minutes, n-propyl iodide (2.68g) was 
added and die reaction mixture was stirred at the ambient ttaiipeiature for 18 hours. Water 
and didhyl ether were ^asn added and the product extracted into ether. Hie combined 
organic phases were washed with water and saturated brine and dried (N^Q*). Afta 
filtration, the solvent was removed by evqxjration under reduced pressure to g^e crude 
product (2.7g) viiidi was purified by diromatogrqdTy on scnbsil C-30, eluting with ethyl 
acetate : hexane 3 : 7 and gave Con^xiund VIII.12 (2.15g); lvr=232; 'H NMR: 5 0.9- 
0.95(3H,t); 1.75-1.85(2H,m); 2.3-2.45(2H,m); 3.1-3.15(2H,t); 3.85-3.95(2H,t); 4.15- 
435(lH,m); 6.9(lH,s); 7.1(lH,s); (oU). 

The following conqxHJnds according to tiie invention were prepared by the above 
procedure, using die appropriate all^lating agent and starting N-H imidazole: 

(i) 2-(4,4-difluorobut-3-enylthio>l-(l-methylethyl)-imidazole (Conpound VIII.14). 
Nr=232; 'HNMR; 5 1.4(6Hd); 2.3-2.4(2H,m); 3.1-3.15(2H,t); 4.15-4.3(lH,m); 4.5- 
4.6(lH,m); 7.0(lH,s); 7.1(llis); (oil) from Conqwund Vm.l. 

(ii) 2-(4,4-difluorobut-3-enylthio>l,4,5-trimethyliinidazole (Conpound Vin.31). 'H 
NMR: 5 2.15(6H,two s); 225-2.35(2H,m); 2.95(2H,t); 3.5(3H,s); 4.15-4.3(lH,m); (oil) 
fix)m Con^und Vin.29. 

(iii) l-etltyI-2-(4,4-difluorobut-3-enylthio>4,5-dimefliyliniidazole (Compound Vin.33). 'H 
NMR: 5 1.25(3H,t); 2.15(6H,br s); 2.3-2.4(2Iim); 3.0(2H,t); 3.9-3.95(2Iiq); 4.15- 
4.3(lH,m); (oil) fix>m Con^und Vm.29. 

(iv) A mixture of 2-(4,4-difluorobut-3-enylthio>l,5-dimethylimidazole (Con^Knmd 
VIII.35) and 2-(4,4-difluon)but-3-enylthio>l,4-dimethylimidazole (Compound 
Vni.60); 'HNMR: 52.15(3H,s); 2.3-2.4(2H,m); 3.0-3.05(2H,t); 3.5 and 3.55(3H,two 
s); 4.15-4.3(lH,m); 6.65 and 6.80(lH,two s) from Compound Vm.58. 

(v) A nuxture of 2-(4,4-difluorobut-3-aiylthio>5-mediyl-l-( l-methylethyl)-imidazDle 
(Compound Vin.37) and 2-(4,4-difluorobut-3-enylthio)-4-methyl-Hl-methylethyl> 

• imidazole (Compound Vin.62); shown to be mainly the latter isomer, *H NMR: 6 
1.35(6H,d); 2.2(3H,s); 2.3-2.4(2H^); 3.05(2H,t); 4.15-4.3(lH,m); 4.5-4.6(lIim); 
6.70(lH,s) from Conqx>und Vm.58. 

(vi) 2-(4,4-difluorobut-3-enyliHo)-5-eflioxycarbonyl-l-mShylimidazDle (Conpound 
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Vm.52). lvr=276; *H NMR: 5 1.32-1.40(3Rt); 2.37-2.47(2Rm); 3.2-3.3(2Rt); 
3.82(3Rs); 4.17^.32(lRm); 4.25-4.35(2Iiq); 7.7(llts); (oil) from Compound 
Vin.64. This reaction produced a chromatographically separable mixture of 
Compound Vin.52 and Vm.65, the foraier eluting first, 
(vii) 2-(4,4-difluorobm-3-enylthio)-4-ethowcaibonyl-l-methy (Con^wund 

vm.65). Nr=276; ^HNMR: 5 L35-1.40(3Ht); 2.35-2.42(2Iim); 3.20-3.27(2H,t); 
3.63(3H,s); 4.15-430(lH,m); 4.3^.4{2H,q); 7.60(lH,s); (oil) from Compound Vm.64. 

EXAMPTP.VnTfi 

Ihis Exanple illustrates a preparation of 2-(4,4-difluorobut-3-enyithio>N-(methane 
sulfonyl)imidazole (Conpound Vin.18). 

A solution of Conpound VID. 1 (0.49g) in diy tetrahydrofiiran (3m?) was added 
dropwise to a suspension of sodium hydride (55% in oil, 0.12& washed with hcxane prior to 
use) in dry tetrahydrofiiran (5arf) cooled in a cold water bath. The reaction mixture was 
allowed to stir at the ambient temperature for 2 hours and then methanesulfonyldiloiide 
(03g) was added and tiie reaction stirred for a fiirther 16 hours. Ihe reaction mixture was 
poured into ethyl acetate^vater and the layers sqjarated. The aqueous layer was extracted 
with et&yl acetate and the combined organic phases were dried (MgS04), filtered and 
evaporated under reduced pressure to give a yellow oil. Purification by column 
chromatogr^hy on silica gel using 3:7 ethyl acetaterhexane gave Con5X)und Vin.l8 (0.31g). 

NMR 5 2.40>2.50(2Hm); 3.30 (2H,t); 330(3H,s); 4.25(lH,m); 7.05(lH,d); 7.35(lHd); 
(oil). 

EXAMPTFVm7 

This Example illustrates a method suitable for the preparation of compounds 
according to the invention in which the sulfiir atom of the 4,4Hiifluorobut-3-enylthio 
substitucnt of the corresponding unoxidised compound is oxidised to sulfoxide (sulfinyl) or 
sulfone (sulfonyl). 

Preparation of Compound Vm.7 ftnm ro mpound Vm S. 

Compound Vm.5 (18.1g) was cooled to O^C in dichloromethane (400cm^) and 3- 
chloroperbenzoic acid (61. 2g of water-wet solid, 2 equiv.) was added. The mixture was 
stined at the ambient temperature for 18 hours and then poured into ymtiintffd aqueous 
sodium bicarbonate. The product was extracted into dichloromethane, the organic phase 
washed with water and saturated brine and dried (MgS04). Ev^xnation of solvent \mdsr 
reduced pressure gave cmde Corx^und Vin.7 v^ch was chromatogr^hed on silica, eluting 



wo 95/24403 



PCT/GB95/00400 



- 103 - 

with 15% ethyl acetate in hexane, progressing to 50% ethyl acetate in hexane, to give pure 
Compound Vm.7. 'H NMR: 5 2.55-2.6(2H^); 3.5-3.55(2H,t); 4.0(3as); 4.15-4.3(lfiin); 
7.0(lH,s); 7.15(lRs); (oil). 

The following con^unds according to the inventicxi were prepared by the above 
procedure of Exanple Vm., using two equivalents of oxidant unless otherwise specified, with 
the ^sprcpiate starting thioether 

(i) 2-(4,4-di£Iuorobut-3-enylsulfonyl>imida2iole (Conpound VIIL2). MFr=223; 'H NMR: 
62.4-2.6(2Iim); 3.4-3.45(2H,t); 4.1-4.3(lH,m); 7.3-7.4(3Iibr s); (white soKd, m.p. 
113-1 M^Q. 

(ii) 2-(4,4-difluorobut-3-enylsulfonyI)-l-phenyliniidazole (Compound Vin.4). M^=298; 'H 
NMR: 52.45-2.55(2H,m); 3.45-3.55(2H,t); 4.15-4.3(llim); 7:2(lH.d); 7.25(lH,d); 
7.45-7.55(5H^); (oil). 

(iii) H4,4-difluorobut-3-ei^I>2<4,4-tfflu(Mt)but-3-aiylsulfonyl>iniida2ole (Conqsound 
Vm.9). ivr=312; 'HNMR: 8 2.5-2.65(4H,m); 3.5-3.6(2H,t); 4.1-4.35(2Iim); 4.4- 
4.45(2H,t); 7.05(lH,s); 7.15(lH,s); (oil). 

(iv) 2-(4,4-difluorobvtt-3-enylsulfonyl>l-ethylimida2ole (Conqjound Vm.ll). M*=250; 'H 
NMR: 5 1.5(3H,t); 2.5-2.65(2Hm); 3.5-3.6(2H,t); 4.15-4.35(lH,m); 4.4-4.45(2H,q); 
7.05(llis); 7.15(lH,s); (oil). 

(v) 2-(4,4-difluorobut-3-enylsulfonyl>l-prc^limidazole (Conpound Vin.l3). MH*=265; 
'HNMR: 6 0.9-1.0(3H,t); 1.8-2.0(2Iim); 2.5-2.6(2Iim); 3.5-3.6(2H,t); 4.15- 
4.35(3H^); 7.05(lH,s); 7.15(lH,s); (oil). 

(vi) 2-(4,4-difluorobut-3-eitylsulfonyl>l-(l-niethyl^yl>rmida2ole (Conqjound Vin.l5). 
M*=264; 'H NMR: 5 1.5(6H,d); 2.55-2.65(2H,m); 3.5-3.6(2Iim); 4.15-4.35(lH,m); 
5.15-5.35(lH,m); 7.15(2H,hr); (oil). 

(vii) 2-(4,4-<iifluorobut-3-enylsulfinyl)-4-phenylimidazDle (Conpound Vin.20). M'=282; 
'HNMR: 52.35-2.65(2H,m); 3.25-3.4(2H,t); 4.15-4.3(iam); 725-7.5(4H,m); 7.6- 
7.8(2H,m); (oil) using 1.5 equivalents of oxidant 

(viii) 2-(4,4-difluorobut-3-enylsulfanyl)-4-phenylimidazole (Conqxnmd Vin.21). M^=298; 
'HNMR: 82.45-2.6(2am); 3.4-3.5(2H,t); 4.1-4.28(lH,m); 73-7.55(4H,m); 7.7- 
7.75(2H,d); (m.p. 109.6-1 10.4°C) using 1.5 equivalents of oxidant 

(fac) 2-(4,4-difIuorobut-3-enylsulfiiiyl)-l-methyl-4-phei^IiniidazDle (C^onqxnind Vin.23). 
M*=296; 'HNMR: 52.5-2.65(2Rm); 3.4-3.65(2H^); 4.0(3Iis); 4.25-4.4(lH,m); 
7.25-7.45(4H,m); 7.7-7.75(2H,dd); (m.p. 106-106.6''C) using 1.5 equivalents of 
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oxidant. 

(x) 2-{4,4-difluorobut-3-enylsulfonyl)-l-methyl-4-phenylimida2ole (Conpound VIII.24). 
Nr=312; »H NMR: 6 2.6-2.7(2Hjn); 3.58-3.65(2111); 4.02(3Rs); 42-4.35(lRm); 
7.25-7.42(4Rm); 7.7-7.75(2Rdd); (m.p. 78.6-79.6«'C) using 1.5 equivalents of 
oxidant 

(xi) 2-(4,4-difluorobut-3-enylsulfonyl>-4-etfiyl-5-mefliylimidazole (Conpound VIII^S). 
Nr=264; 'H NMR: 6 1.15-13(3H,q); 225(3H,two s (tautomers)); 2.45-Z7(4Hm); 
335-3.45(2H,t); 4.1-4.3(llim); 11.3(lH,hr s); (oil). 

(xii) 2<4,4-difluarobut-3-enylsulfonyl)-4,5-dimethylimidaz6le (Conqx>und Vin.30). 
lvr=250; »H NMR: 5 225(6H,two s); 2.45-2.55(2H,m); 335(2H,t); 4.1-425(lH4n); 
103-10.6(lH,br s); (mp 1 13.4-1 M-S^C). 

(xiii) 2-(4,4-difluorobut-3-cttylsulfonyl)-l AS-trimethylimidazoIe (Confound Vffl32). 
M"=264; 'HNMR: 52.2(6ILbr s); 2.5-2.6(2Hjn); 3.4-3.5(2H,t); 3.85(3H,s); 4.15- 
43(lH,m); (oil). 

(xiv) l-ethyl-2-(4,4-<iifluorobut-3-enylsulfonyI>4,5-dimethylimidazole (Compound Vin.34). 
ivr=278; 'HNMR; 5 1.4(3H,t); 2.15(6H,br s); 2.5-2.6(2Iim); 3.5(2H,t); 4.15- 
4.3(lH,m); (oil). 

(xv) A mixture of 2-(4,4-difluorobut-3-enylsulfonyl>l,5-<limethylimidazole (Confound 
Vin.36) and 2-(4,4-difluorobut-3-enylsulfonyl>l,4-dimetltylimidazole (Conpound 
Vm.61); 'HNMR: 5 2.20(3H,s)^2.25(3H,s); 2.5-2.6(4H^); 3.45-3. 55(4H^); 
3.85(3H,s); 3.95(3H,s); 4.15-43(2H^); 6.75(1H^); 6.95(1H^); fiom the mixture of 
Conpounds Vin.35 and Vin.60 prepared in Example Vin.5(iv) above. 

(xvi) An 18:82 mixture of 2-(4,4-difluorobut-3-eityIsulfonyl>5-methyl-l-(l-methylethyI)- 
imidazDle (Compound Vm38); 'HNMR: 5 1.55(6H,d); Z4(3H,s); 2.55-2.65(2H^); 
3.6(2H,t); 4.15-435(1H^); 5.15-5.30(1H^); 6.85(lH,s); and 2-<4,4-difluoix*ut-3- 
enylsulfonyl)-4-nirthyl-l-(l-methylethyl)-imidazole (Conpound Vin.63); 'H NMR: 5 
1.45(6H,d); 2.25(3H,s); 2.55-2.65(2H,m); 3.55(2H,t); 4.15-435(lH,m); 5.15- 
5.30(lHm); 6.90(lH,s); from the mixture of Confounds Vin.37 and Vin.62 prepared 
in Exanple Vin.5(v) above. 

(xvii) 2-(4,4-difluarobm-3-aiylsulf(»iyl>5-etho}^carboi^l-l-nKtlQrlimidazole (Conpound 
Vin.53). M*^=308; 'H NMR: 5 137-1.42(3H,t); 2.55-2.67(2H4n); 3.6-3.65(2H,t); 4.2- 
4.35(lH,m); 4.25(3H,s); 4.32-4.4(2H,q); 7.7(lH.s); (oil). 

(xviii) 2-(4,4-difIuorobut-3-enyIsulfQiQ'l>^methyliniida2ole (Conpound Vin.59). M*^=236; 
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NMR: 5 23.2.4(3Rbr); 2.45-2.55(2Rm); 3.4(2Rt); 4.2-4.4(lIim); 7.0(llibr); 
(oil). 

(xix) 2<4,4-difluorobut-3-enylsulfinyl)-4-etho3o^ (Conpound 
Vm.66). Vr=292; "HNMR: 5 1.35-1.4(3H,t); 2.49-2,7(2Hni); 335-3.6(2Hjn); 
4.02(3Iis); 4.2-4.38(lH^); 435-4.42(2Iiq); 7.67(lH,s); (oil) using 1.5 equivalents of 
oxidant. 

(xx) 2-(4,4-difluon>but-3-enylsulfonyl)-4-^oxycarto (Conpound 
Wm.67). Nr=308; "HNMR: 6 1.35-1. 4(3Ht); 2.55-Z65(2rim); 3.65.3.70(2H,t); 
4.02(3H,s); 4.2-4.3 8(llim); 4.35-4.42(2H,q); 7.65(lH,s); (oil) using 1.5 equivalents of 
oxidant 

(xxi) 3<4,4-difluon:)but-3-enylsulfonyI)imida2»-[I,5a]-pyridine (Con^jound Vin.152). Nr= 
272; "H NMR: 5 2.50(2Iini); 3.50(2Iit); 4.15(lH,m); 6.90(lH,m); 7.10(lHm); 
7.20(lH,s); 7.65(lH,m); 8.95(lH,dd); (oil). 

EXAMPT.FTX1 

This Exan^le illustrates a preparation of 5- 
(4,4-difluorobiit-3-enylthio>13-dimethyl-4-iiitrop^^ (Confound 1X82). 

4,4-Difluorobut-3-enylisothiouronium hydrobromide (2.46g) was stined at ambiert 
tenperature with aqueous sodium hydroxide (1.2g in 12arf wata-) for 0.3 hours. 
5-Chloro-l,3-diinethyl-4-nitropyrazDle (1.76g) in didiloromethane (12cm^) containing 
tetra-n-butyl ammonium bromide (O.Olg; catalyst) was added at ambient tenpcrature and the 
reaction mixture stirred for 18 hours under an atmosphoe of nitrogen. The reaction was 
diluted with water (lOOcm^) and the product extracted into didiloromediane (lOOon^). The 
organic phases were combined, washed with water, dried (K^04) and evaporated under 
reduced pressure to give a pale yellow liquid (2.6g). A sanple (0.9g) was fractionated using 
chromatogr^hy (silica; hexane : ethyl acetate 10:1 by volume) to give Compound 1X82 
(0.78g). Nr=263; ^HNMR: 52.25(2Hm); 2.55(3Iis); 3.08(2H,t); 3.94(3Iis); 4.20(1H^); 
(oU). 

EXAMPLE 1X2 

This Exanple illustrates a prqsaration of 5- 
(4,4-difluorobut-3-enylsulfonyl>13-<iinietl^I-4-^ (Conpound 1X84). 

3-Chloroperfoenzoic acid (1.74g of 50% wei^t solid) was added to a solution of 
Con;x)und 1X82 (0.526g) in didiloromediane (lOcmP) and the reacdon was stirred at 
ambioit ten^)erature for 3 days. The reaction was diluted with dicfaloromethane (lOOcm^), 
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washed with aqueous sodium hydrogen carbonate and then water, dried (MgSQ,) and 
evirated imder reduced pressure to give an oily solid. The crude product was fiactitxiated 
using chromoiography to give Compound 1X84 (0.1 5g). 'H NMR: 5 2.52(3Iim); 
2.60(2Iim); 3.74(2H,t); 4.20(3Iis); 4.25(lRm); (gum). 

FXAMPTFTy;^ 

This Exan^le illustrates a 3-stqp prqjaration of 5- 
(4,4-difluorobut-3-enyltiiio>l,3-dimethyl-4-iodq>yrazDle (Conqxnmd 1X61) 

Step 1: Preparatinn nf 4-amintv^ 

r4.4-diflllOTDbut-3-€nvlthioV1.3-diiTiflfhylpvra:7^1e 

Conqjound 1X82 (l.Og) was dissolved in propan-2-ol (lOcarf) coittaining water (2crrf) 
and cxjncentrated hydrochloric acid (catalyst, O.larf) and treated widi reduced iron powder 
(l.Og). Ihe mbmire was stiined and heated under reflux for 3 hours, cooled, neuiialised with 
solid sodium hydrogen carbonate and filtered teu^ keiselgel. The insolubles were washed 
with propan-2-ol, and tiie filtrate evqxjtated under reduced pressure to give the amino 
pyrazole intermediate as a red-brown oil, (l.Og). Nf=233. 

The product from Step 1 (4.6g) was dissolved in dry didiloromethane (25cm^) and 
added to a stirred solution of boron trifluororide diethyl etherate (4.26g) in dry 
dichloromethane (25cnt») at -15°C. Tert. butyl nitrite in dichloiomethane (lOcm^) was added 
dropwise to the mixture. The reaction was allowed to warm to 5°C for 0,3 houis, diluted 
with hexane and the required diazonium tettafluoroborate salt was fihered fixjm solution as a 
brown solid (6.7g). 

Compound 1X61 

The product fix>m Step 1 (1.33g) was added in portions to a stined solution of 
potassium iodide (1.7g) in water (Sorf) at 35°C. The reaction mixture evolved gas during 
the process and gave a red-brown oil. A&er 1 hour at 35°C the mixture was cooled, diluted 
with water, extracted with diethyl ether (lOOcm^), the organic phase washed siKxessively with 
aqueous sodium metabisulfite then water and dried (MgS04). The solvent was removed 
under reduced pressure and the residual oil fiactionated by diromatogR^l^ (silica; hexane : 
ethyl acetate 10:1 by volume) to give Compound 1X61 as a brown oil (02g). Nr=344. 

EXAMPT F rXA 

This Exanple illustrates a preparation of 5- 
(4,4-difluorobut-3-eitylthio)-l,3-dimeihyl-pyra2ole (Cbmpound 1X55). 
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The diazonium salt from Exanple DC3, Stq) 2 (2.0g) was stirred in methanol (20cm^) 
at 0°C and sodium borohydride (powder, 0-25g) was added in portions. Gas was evolved and 
the solution changed from colourless to orange-brown. The mixture was allowed to warm to 
15°C over 0.5 hours, stCM«i at ambient temperature for 18 hours, diluted with water, 
extracted with diethyl ether, dried (MgS04) and evaporated under reduced pressure to give a 
red-hrown liquid The liquid was fractionated using chromatogr^hy (silica; hexane : diethyl 
ether 1:1 by volume) to give Compound 1X55 (0.42g). Nr=218; "H NMR: 5 
Z20-2.30(5H,m); 2.74(2H,m); 3.75(3H,s); 4.23(2HAn); 6.12(lH,s); (oil). 

EXAMPLE 1X5 

Hiis Exanple illustrates a preparation of ethyl 5- 
(4,4Kiifluorobut-3-enylthio)-l-methylpyra2Dl-4-yl carfooxylate (Coinpound 1X34). 

Bis-(4,4-difluorobut-3-enyl)disulfide (2.90g) and tert butyl nitrite (1.22g) in 
acetonitrile (40cm^) were heated to 60^C under an atmosphere of nitrogen. To the stirred 
solution was added dropwise ethyl 5-amino-l-methylpyrazol-4-yl carfooxylate (l.OOg) in 
acetonitrile (lOcir^). On conplete addition the reaction solution was heated for 2 hours at 
60^C, evaporated undo: reduced pressure and fractionated by chromatography (silica; hexane 
: diethyl ether, 5:1 by volume) to give Con^^ound 1X34 (yield 42%). ivr=276; *H NMR: 5 
L38(3H,t); 2.20(2H,m); 3.05(2H,t); 3.97(3H,s); 4.25(lH,m); 4.34(2H,q); 7.98(lH,s); (oil). 

The following con^unds according to the invention were prqjared using the above 
procedure and the appropriate amino-pyrazole: 

(i) 4-b-omo-5-(4,4-difluorobut-3-enylthio)-l-methylpyrazDle (Con5x>und 1X31). 
M'=282; ^HNMR: 52.32(2H,m); 2.95(2H,t); 3.88(3H,s); 4.30(lH,m); 7.38(lH,s); 
(oil). 

(ii) 4<yano-5-(4,4-difluorobut-3-enylthio)-l,3KiimethylpyrazDle (Con5X)und 1X73), *H 
NMR: 5 1.38(3H,t); 2.20(2H,m); 238(3Iis); 3.02(2H,t); 3.97(3H,s); 4.25(lH,m); (oil). 

(iii) ethyl 5-(4,4-difluorobut-3-enylthio)-l-phaiylpyrazol-4-yl carbo^Iate (Corr^und 
1X124). M"=338; *H NMR: 5 L40(3H,t); 2.05(2H,m); 2.88(2H,t); 3.97(lH,m); 
437(2H,q); 7.50(5H,m); 8.16(lH,s); (oil). 

EXAMPLE 1X6 

This Exannple illustrates a prqparation of 4-cyano-5-(4,4-difluorobut-3-enylsulfonyl)- 
1,3- dimethylpyrazole (Con^und 1X75). 

Con^xnxnd 1X73 (1.32g) in didiloromethane (120cm?) was treated at ambient 
ten^jerature with 3-Ghloroperbenzoic acid (3.94g containing 50% peradd). The mixture was 
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stirred for 18 hours, diluted with further dichloromethane and washed successively with 
aqueous solutions of sodium carbonate, sodium metabisulfite. Further washing with water, 
sodium carbonate, and water were performed before the organic phase was dried (MgS04). 
The solvent was evaporated under reduced pressure and the residue fractionated by 
cfaromatogr^hy (silica; hexane :. diethyl ether 1:1 by volume) to give Confound 1X75 
(0.47g). lvr=275; *H NMR; 5 2.42(3H,s); 2.30(2H,m); 2.58(3H,s); 3.38(2Iit); 4.14(3H,s); 
4.36(lH,m); (n^ 78-81°C). 

The following con:9X)unds according to the invention were prepared using the above 
procedure and the ^>propriate pyrazole: 

(i) 4-bromo 5-(4,4-difluorobut-3-enylsulfonyl>l-methylpyrazDle (Conqx)und 1X33). 
NMR: 82.54(2Hjn); 3.35(2Iit); 4.00(3Hs); 4.27(lH,m); 7.55(lH,s); (mp 
42.6^3.6^C) fix)m Compound 1X31. 

(ii) ethyl 5-(4,4-difluorobm-3-OTylsulfonyl)-l-methylpyrazole-4-carbo)Q^^ (Con5X>und 
1X36). *HNMR: 5 L38(3H,t); 2.50(2H,m); 3.78(2H,t); 4.15-4.30(lH,m); 4.36(2H,q); 
7.95(lH,s); (oil) fiom Compound 1X34. 

(iii) ethyl 5-(4,4-difluorobut-3-enylsulfonyl>l-phenylpyrazDle-4K:ar^ (Congx^und 
1X126). >HNMR: 5 1.42(3H,t); 2.45(2H,m); 3.72(2H,t); 4.18(lH,m); 4.40(2H,q); 
735-7.55(5H,m); 8.13(lH,s); {mp 62.5^3.0°C) fiom Compound 1X124. 



This Exaiiple illustrates a preparation of 5- 
(4,4-difluQrobut-3-enylthio>l-methylpyra2ole-4-K:arbo^^ acid (Conpound 1X40) and 
propan-2-yl 5-(4,4-difluorobm-3-enylthio>l-methylpyrazDle-4-carbo>^lat^ (Conpound 1X37). 

Compound 1X34 (1.5g) was dissolved in propan-2-ol (40cn:^) and treated with 2M 
aqueous sodium hydroxide (8cm^) and stimed at ambient ten^^erature for 18 hours. The 
mbcture was diluted with water (lOOcm^), acidified with 2M aqueous hydrochloric acid and 
extracted with ethyl acetate (3x50an^). The combined organic phase was dried (M^O^) and 
evirated under reduced pressure to give a yellow oil vAich solidified on treatment witti 
hexane/diethyl ether. The solid was filtered fit>m solution, washed with hexane and sucked 
to dryness to give Con?x)und 1X40 (0.76g). »H NMR: 5 2.24(2H,m); 3.06(2H,t); 4.00(3H,s); 
420(llim); 8.08(llis); (mp 59.4-60.0°C). 

The hexane/diethyl etho* filtrate was evirated under reduced pressure and the oil 
(containing (Compound 1X37 with about 10% of the ethyl ester starting matoial fix>m svsp 
1) was treated with propan*2-ol (20cm^) containing sodium methoxide (transestoification 
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catalyst, lOmg) and the mixture heated under reflux for 5 hours. The reaction was cooled, 
diluted with water, and product extracted into diethyl ether. The organic phase was dried 
(MgS04) and evgqxaated under reduced pressure to give Conpound 1X37 (O.lg). Mtr=291; 
^HNMR; 6 135(6H,d); 2.22(2Rm); 3.05(2H,t); 3.97(3Hs); 4.20(lH,m); 5.20(1R septtplet); 
7.95(lH,s); (oil). 

EXAMPIKTyR 

This Exanple illustrates a preparation of S- 
(4,4Kiiflu<TObut-3-enylsulfonyl>l-mediylpyrazole-^^ add (Compound 1X42). 

Compound 1X36 (0.83g) was dissolved in ethanol (SScno?) and treated with lithium 
hydroxide monohydrate (0.34g) in water (7cm^) at ambient temperature. The reaction 
mixture was stirred for 18 hours, the ethanol ev^x>rated imder reduced pressure, the aqueous 
phase acidified with 2M hydrochloric acid, and product extracted into ethyl acetate. The 
organic phase was dried (MgS04) and solvent was removed under reduced pressure to give a 
gum which was triturated with diethyl ether/hexane, giving Con5X)und 1X42 (0.43g). 
M(NH4)*=298; >H NMR: 6 2.52(2H,m); 3.72(2H,t); 4.1(M.30(3Hm); 8.05(lHs); (mp 
118.4-122.0°C). 

EXAMPIFXI 

This Exanple illustrates two related syntheses of merc^o-l,2,4-oxadiazDles required 
as intemiediates for p:eparation of con5)ounds of the invention. A general mediod for 
synthesis of 5-merc^o-l,2,4^xadiazoles is by cyclisation of an amidoxime and an activated 
thiocarboityl conqx)und such as thiophosgene or 1,1-thiocarbonyldiimidazole. Use of the first 
of these reagmts is illustrated by the prqparation of 5-mercq3to-3-phaiyl-lA4-oxadiazole. 

Benzonitrile (15g), hydroj^lamine hydrodiloride (lOg), potassium carbonate (lOg), 
ethanol (150cm^) and water (15an^) were heated together at reflux for 6 hours and flien 
allowed to cool ovemi^t The reaction mixture was filtered and the solid residue washed 
with ethanol. The filtrate and washings were combined and evqxirated and the resultant 
brown residue partitioned between ethyl acetate and water. The organic phase was sq>arated, 
washed with brine and dried (M^04). Evapordtion gave a brown oil vAndti crystallised on 
addition of ethyl acetate and hexane to give a grey solid (10.3g). The solid (4.4g) was stirred 
in ether (SOcn^) and thiophosgene (0.5Scm^) was added causing a tfiick white precipitate to 
fcnm The reaction was heated at reflux for 1 hour and then allowed to cool. A solution of 
sodium hydroxide in wata (SOox^) was then added and the reaction heated for a finther 4 
hours, then allowed to cool to leave a yellow biphasic reaction mixture. The organic phase 
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was separated and the aqueous layer was extracted twice with ether. The aqueous Is^er was 
acidified to pH 1 causing formation of a yellow ppt. The aqueous layer was extracted with 
ediyl acetate and the combined ethyl acetate layers were dried (MgS04) and evaporated to 
give 5-mercapto-3-phenyI-L2,4-oxadiazole as an orange-brown solid (0.554g), >\iiich was 
used without fiMher purification. *H NMR: 5 7.45-7.63(3H,m); 7.70-7.90(2Iim). 

Use of the alternative reagent, l.l-thiocaibonyldiimidazDle, is illustrated by the 
preparation of 5-mercapto-3-methoxymethyH^,4-oxadiazole. 

Metho>^acetomtrile (7.1g), hydro>^lamine hydrochloride (7g), potassium carbonate 
(13.8g), ethanol (90cm^) and water (9cm^) were heated together at 50°C for 9 hours and then 
allowed to cool The reaction mixture was filtered and the v^e solid residue washed with 
ethyl Bcetatt. The filtrate and washings were combined and evirated and the resultant 
residue dissolved in dichloromethane. Insoluble material was removed by filtration and the 
filtrate evaporated to give a viscous oil (9.2g). The oil was added to toluene (60cm^) and dry 
dimethylformamide (4cm^) containing 1,1-thiocarbonyldiimidazole (5.655g) and the mixture 
was stirred at the ambient temperature for 2 hours. After standing for a fiirther 60 hours the 
beige solid which had formed was recovered by filtration (5.2g obtained) and shown by 
NMR to be the uncyclised product of reaction between the hydro?^ groi?) of the amidoxime 
and the thiocarbonyl groi^j. A portion of the solid (2g) was added to a suspension of sodium 
hydride (0.33g) in dry dimethylformamide (30cm^) (fix)thing) and the mixture was stirred at 
the ambient tenqDerature for 5 hours and left to stand for 18 hours. The reaction product was 
poured into water and the product extracted into ethyl acetate. Ihe combined organic i^iases 
were sqjarated dried (N^04) and evirated under reduced pressure, finally at hi^ 
vacuum to remove traces of dimethylformamide. The crude 5-maTcq5to-3-medi05Qniietiiyl- 
1 A4-oxadia20le had *H NMR: 6 3.2(3H,s); 4.10(2Iis); 6.92-6.98(lH,hr s) and was used 
without fiirther purification. 

EXAMPLE X,2 

Tliis Exarrq^le illustrates a general process for the prqsaradon of S-(4,4-difluorobut-3- 
enylthio)-3-substituted-l,2,4-oxadiazoles using the corresponding 5-macaptD intermediate 
prepared for exanple as above. This is illustrated by the following preparation of S-(4,4- 
difluorobut-3-enylthio)-3-methoxymethyH,2,4-oxadiazole, Con^und X26. 

To a solution of 5-mercapto-3-metho?OTnethyH A4-oxadiazole (2.78g) in acetone 
(150 cm') was added 4-bromo-l,l-difluorobut-l-aie (4.87g) and potassium carbonate (3.15g) 
and the mixture heated under refiux for 18 hours. Gc indicated that reaction was con^lete. 
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Inorganic solids were removed by filtering the reaction mixture through a plug of sorbsil-C30 
silica, washing with acetone. The filtrate was evaporated under reduced pressure and the 
yellow oily residue was chromatogr^hed on sorbsil-C30, eluting with 5% ethyl acetate in 
hexane, to give Con^xjund X26 (1.6g) *H NMR: 6 2-47-2.58(2H,m); 3.28-3.35(2H,t); 
3.49(3Iis); 4.18-4.36(lH,m); 4.54(2HLs); (oil). 

The following compoimds according to the invention were prepared using ^e above 
procedure and the appropriate intemiediates indicated: 

(i) 5-<4,4KiifluorobutO-enylthio>3-niethoxymethyl-l^,4-o?^ (Con^und X32). 

NMR: 6 2.37(3H,s); 2.45-2.55(2Ilm); 322-3.30(2H,t); 4.16^35(lH,m); (oil) fixrni 
5-merc^o-3-methyl- 1 ^,4-oxadiazole. 

(ii) 5-(4,4-difluQrobut-3-enylthio>3-phenyl-l,2,4-oxadi^ (Compound XI). Nr=268; 

NMR: 6 2.58(2H,m); 3.35(2H,t); 4.31(lH,m); 7.45-7.56(3H,m); 8.07(2H,d); (oil) 
from 5-merc^to-3-phenyl-l,2,4-oxadiazDle. 

EXAMPLE X3 

Hiis Example illustrates a preparation of 5-(4,4-difluorobut-3-cnylthio)-3- 
methoxymethyl-l,2,4-oxadiazole (Compound XJ27) from Conpound X26. 

Con5X)und X26 (0.6g) was cooled to O^C in dichloromethane (50cn^) and 3- 
chloroperbenzoic acid (2.19g, 2.5 equiv.) was added over a period of five minutes. The 
mixture was stirred at the ambient temperature for 1 hour and stood for 40 hours. The 
reaction mixture was poured into saturated aqueous sodium bicarbonate and the product was 
extracted into dichloromethane. The organic layer was washed with saturated aqueous 
sodium bicarbonate, water and saturated brine and dried (MgS04). Evs^xsration of solvoxt 
under reduced pressure gave a li^t brown solid which was chromatogr^hed on silica, 
eluting with 10% ethyl acetate in hexane, progressing to 20% ethyl acetate in hexane, to give 
Con9X)und X27 having NMR: 6 2.6-2.71 (2H,m); 3.51(3Hs); 3.58-3.65(2H,t); 4^1- 
4.37(lH,m); 4.69(2H,s); (oil). This material was found to be unstable and on standing for 60 
hours at the ambient taiq)erature had hydrolysed ^reciably. 

RXAMPTEXTIA 

This Exan9)le illustrates a general procedures for the prq>aration of 5-chloro-3- 
substituted-l,2,4-thiadiazoles as demonstrated by the following preparation of S-dilon>-3- 
chloromethyl-l,2,4-thiadiazole from diloroacetamidine hydrodiloride. 

A suspension of chloroacetamidine hydrodiloride (12.9g) in dicfalorcnnethane (lOOon^) 
was cooled to -5°C and perdiloromethyl merc^tan (20.44g> was added Sodium hydroxide 
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in water (20g in 30cm^) was added dropwise (exotherm), maintaining the temperarure of the 
reaction mixture below 5°C. After the addition was complete, the reaction was allowed to 
warm to the ambient temperature and stirred ovemi^t. The mixture was diluted with water 
and dichloromethane and the whole filtered through a pad of celite to remove insoluble 
material. The organic phase was separated washed with saturated brine and dried over 
magnesium sulfate. The solution of product was then filtered and evqxsrated under reduced 
pressure to give a brown oil (9.72g) >^ch was used without further purificatioa M*^=168; 'H 
NMR: 54.75(s), 

The following intermediate conqx)unds were prepared according to the procedure of 
Esamplc XI. 1 A. The startinjg materials were known con:qx}unds. 

(i) 5-chloro-3-trifluorx)methyH,2,4-thiadia2ole. Nr=188 (bp SO^^C at 12mmHg). 

(ii) 5-diIoro-3-methyimercapto-l,2,4-thiadiazDle. Ivr=166. 

(iii) 5-chloro-3-methoxy-l A4-thiadiazole. M^=150. 

(iv) 5^oro-3-(2-pyrazinyl>l,2,4-thiadiaz3ole. M^=198. 

A related procedure was xised to prq)are Compound XI.102 of the invention, as follows. 
Pre paration of 5-ch lortv3-(4,4-difluorobut-3-enylthinVL2.4-thiadiazole 
A susper)sion of 4,4-<iifluorobut-3-a^lisotfaioi]ronhim hy d robr om ide (8.68g) in water 
(200cm^) containing sodium lauryl sulfete (O.lg, catalytic) and pCTchloromethyl mercsptan 
(7.17g) was cooled to ff'C and sodium hydroxide in water (5.6g in 200cm') was added 
dropwise, maintaining the temperature of the reaction mixture below 5°C After the addition 
was con5)lete, the reaction was allowed to warm to the ambient tempaature and stirred 
overnight The mixture was extracted twice with ethyl actetate, the organic phase was 
separated, washed with saturated brine and dried (MgS04). The solution of product was then 
filtered and evirated under reduced pressure to give a brown oil (8.2g) A^ch was 
chromatogn?5hed on silica gel (Sori^sil C30) using 3% ethyl acetate in hexane as eluant to 
give Con^und XI.102 (2.82g). Ivr=242; *H NMR: 6 2.4.2.6(2H,m); 3.2-3.3(3H,t); 4.2- 
4.4(lH,m); (oil). 

FYAMPT.F XI.IB 

A general procedure for the preparation of 5-[(4-methylphenyl)-sulfonyl]-3-substituted- 
1,2,4-thiadiazoles is illustrated by the following two-step preparation of 3-methoxymcthyl-5- 
[(4-methylphenyl)-sulfonyl]-l,2,44hiadiazole fix>m methoxyacetamide. 

Step 1: Preparation of 5-methox ymethy^L3 4-ovathia7nl-2-Qne 

Chlorocaibonylsulfenyl diloride (7.35g) was added to a suspension of 
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methoxyacetamide (5g) in toluene (30cm^). The reaction mixture was stirred and heated at 
90-100°C for 5 hours, then cooled The solvent was removed by evqx>ration under reduced 
pressure to give a hrown gum (6.6g). MT =147; *H NMR (DMSOd^)- 5 3.30(3Iis); 
4.30(2H,s) which was used in the ne?a step without further purificatioh. 

StgL2l Preparation of 3-methoxvmethvl-5-fr4-methvlphenvl Vsulfnnvl]-! ,2.4- 

ihiadiazQlg 

4-MetfaylbenzenesulfonyI c^^de (16.26g) was added to an emulsion of 5- 
methoj^ethyH3,4-oxathiazol-2-one (6,6g) in dodecane (60cm^). Hie reaction mixture was 
stirred and heated at iSOX for 18 hours, then cooled Water was added and fte product 
extracted into ethyl acetate. The combined organic phases were dried (MgS04) and ethyl 
acetate was removed by eviration under reduced pressure. The residue separated into a 
hrown liquid and a clear dodecane layer which was removed and discarded Chromatogr^hy 
of the brown liquid on silica gel (Sorbsil C30) using 3:7 ethyl acetate : hexane as eluant give 
a pale orange oil which solidified on standing (6.94g). Nr=284; NMR: 5 2.40(3H,s); 
3.45(3Hs); 4.7(2H,s); 7.4(2Iid); 8.0(2H,d); {mp 43.445-4°C). 

The following intermediate con:gx)unds were prepared according to tiie two-stq) 
procedure of Exanqjle XI. IB, The starting materials were known conpounds. 

(i) • 3-ethyl-5-[(4.methylphenyl>sulfonyl>l^,4-thiad^ Nr=268; *H NMR: 5 13- 

L4(3H,t); 2.45(3Iis); 2.95-3.05(2H,q); 7.4(2H,m); 8.0(2Iim) fix>m propionamide. 

(ii) 3-(E-prop-l-enyl>5-[(4-methylphenyl>sulfonyl]-l^,4-thiadia2Dle^ M'=280; NMR: 
6 1.95(3H,dd); 2.45(3H,s); 6.5-6.6(lHm); 7.0-7.1(lH,m); 7.4(2Iim); 8.0(2Hm) fix)m 
crotonamide. 

This Exan^jle illustrates a process for the preparation of 5<4,4-difluorobut-3- 
enylthio>3-substituted-l^,4-thiadiazoles using either the corresponding S-cfaloio- or 5-[(4- 
methylphenyl>sulfonyl]-l^,4-thiadiazole intermediate prq^ared as above The goieral 
procedure is illustrated by the following preparation of S-(4,4-difluorobut-3-enylthio)-3- 
metho:Qraediyl-l^,4-tiiiadia2Dle (Conqx)und XI34). 

Sodium hydroxide in water (0.848g in lOcm^) was added to 4,4-difluQrobut-3-* 
enylisothiouronium hydrobromide (L75g) and the nuxture stirred at ambient tai?)erature for 
20 minutes. A solution of 3-methowmethyl-5-[(4-m^itylphenyl>sulfonyl]-lA4-tfaiadi 
(2.01g) in didiloromethane (lOcm^) and tetrabutylammonium bromide (O.lg, catalyst) were 
added and the mixture was stirred for 20 minutes. Tic showed that the product had formed 
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The mixaire was diluted with more dichloromethane (lOcm^) and the organic phase was 
separated washed with saturated brine, dried (MgS04), filtered and evaporated under reduced 
pressure to give an orange-yellow liquid Chromatography of the crude product on silica gel 
(Soibsil C30) using 1:4 etiiyl acetate : hexane as eluant give Con^xiund XI.34 (1.67g). NT 
=252; 'HNMR: 5 2.45.2.55(2Rm); 3.25-3.35(2Ht); 3.5(3H,s); 4.15-4.35(lHjn); 4.65(2H,s); 
(oil). 

The following con^unds according to the invention were pr ep ar ed using the above 
procedure but with die appropri ate intermediates. 

(i) 5-(4,4-difluQrobiit-3-enylthio>3-trifluoromelhyl-l,2,4-tfaiadiazole (Compound XI.9). 
Nr=276; 'H NMR; 6 2.5-2.6(2H,m); 3.3-3.4(2H,t); 4.2-4.4(lItm); (oU). 

(ii) 5-(4,4-difluorobut-3-enylthio>3-(E-prop-l-enyl>l A4-thiadiazole (Compound XI.1 1). 
1^1^=248; »HNMR: 8 1.95(3H,dd); 2.5-2.6(2H^); 3.3(2H.t); 4.2-4.4(lH,m); 6.45- 
6.55(lH,m); 6.9-7. l(lRm); (oil). 

(iii) 3-ethyl-5-(4,4-difluorobut-3-enylthio)-l A4-thiadia2ole (Compound XI.23). ^r=236; 
•HNMR: 5 1.3-1.4(3H,t); 2.45-2.55(2H,m); 2.9-3.0(2H,q); 3.3(2H.t); 4.2-4.4(lH^); 
(oil). 

(iv) 3-chloromethyl-5-(4,4-difluorobut-3-enylthio>l^,4-thiadia2ole (Conqx>und XIJ25). 

• M'=256; >H NMR: 6 2.45-2.55(2H,m); 3.35(2H,t); 4.2^.35(1H^); 4.7(2H,s); (oil). 
Two further products were produced in diis reaction, A^iiich were separated during the 
chromatogr^hy and characterised These were 3-(4,4-difluorobut-3-enylthiomethyl)- 
5-(4,4-difluorobut-3-enylthio>l,2,4-thiadiazole (Conpound XI.38). lvr=344; 'H 
NMR; 5 2.25-2.35(2H,m); 2.45-2.55(2H,m); 2.65(2H,t); 3.3(2H,t); 3.9(2H,s); 4.15- 
4.35(2Rm); (oil) and 5-chloro-3-(4,4-difluorobut-3-enylthiomethyl>lA4-thiadia2Dle. 
M'=256; 'H NMR: 5 2.2-2.3(2H,m); 2.65(2H,t); 3.9(2Iis); 4.1-4.3(llim); (oil) 

(v) 5-(4,4-difluorobut-3-enylthio>3-metho?Q'-l,2,4-thiadiazole (Conpound XI.87). 
M^=238; 'H NMR: 5 2.45-2.55(2H,m); 3.3(2H,t); 4.1(3H,s); 4.2-4.35(lIim); (oil) 

(vi) 3,5-bis-(4,4-difluorobut-3-enyldTio>l A4-thiadiazDle (Con^und XI.109). lvr=330; 
»H NMR: 8 2.45-2.6(4Iim); 32-3.35(4H,m); 4.2-4.4(2H^); (oU) fiom Compound 
XI.102. 

(vii) S-(4,4-difIuQrobut-3-o^ltfaio>3-(2-pyrazinyl>1^4-thiadiazole (Con^und XI.125). 
M*=286; 'H NMR: 8 2.55-2.65(2am); 3.35-3.45(2H,t); 4.25-4.40(iam); 8.65(lH,d); 
8.75(lRdd); 9.55(iad); (oil) 

FyAMPT.EXI.3 
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This Example illustrates the preparation of 3-butowmethyl-5-(4,4-difluorobut-3- 
enylthio>l^,4-thiadiazDle (Compound XI.30). 

Potassium carbonate (0.444g) and n-butanol (0.397g) were added to a solution of 
Con^und XIJ25 (0.27Sg) in dimethylfomiamide (2cm^) and the mixture was stirred at 
ambient tenperature for 18 hours. He indicated that Conqx)und XI.2S ivas still present in 
the mbcture, so sodium hydride (O.lg) and n-butanol (0.4g) woe added and stirring cmtinued 
for a further 24 hours. Water was added and the product was extracted into diethyl ^er. 
The organic phase was dried (MgSOJ, filtered and evs^rated under reduced pressure to give 
an oil (0.442g) vAndti was purified by chromatogr^hy on silica gel (Sorbsil C30) using 10% 
ethyl acetate in hexane as eluant to give Compound XI.30 (0.131g). Nr=294; 'H NMR: 5 
0.95-1.0(3H,t); 1.4-1.55(2H,m); 1.75-1.9(2Bim); 2-25-2.45(2HUn); 2.6-2.7(2H,t); 3.75(2H,s); 
4.15-4.3(lH,m); 4.4-4.5(2Iit); (oil). 

The following confound according to the invention was prepared using the above 
procedure, with n-propanol in place of n-butanoL 

(i) 5-(4,4-<lifluorobut-3-enylthio)-3-propoxymethyI-l^,4-thiadiazDle (Conpound XI.31). 
Nr=280; 'HNMR: 5 L0-Ll(3H,t); L8-1.95(2Iim); 2.25-2.35(2H,m); 2.6-2.7(2H,t); 
3.75(2H,s); 4.15-4.4(1H^); 4.4^.45(2H,t); (oil). 

EXAK4PT.F XT.4 

This Exanple illustrates a two step process for the preparation of 5-(4,4-difluOTobut-3- 
enylthio>3-methyl-lA4-thiadiazole (Coiripound XI.40). 

Step 1; Preparation of 3-methvl-L2.4-thiadiazDle-5r4HVtfaione 

To a solution of acetamidine (5g) in methanol (lOOcm^) was added carbon disulfide 
(4gX sulfur (1.7g), and sodium methoxide (5.7g) and the mixture was heated under reflux for 
6 hours. The mixture was cooled, filtered throu^ hi-flo filter aid to remove excess sulfur 
and the filtrate was partitioned betweon water and ethyl acetate. The ethyl acetate was 
evaporated to give a brown solid and on acidification of the aqueous layer a red solid was 
formed and filtered off. Both the solids obtained fix>m the filtrate appeared to be a mixture 
of 3-methylrl,2,4-thiadiazole-5(4H)-thione and sulfiir. These two solids were combined and 
used in the next stq). 

St3L2l Preparation of Compound Xr.40 

To a solution of 3-methyl-l,2,4-thiadia2ole-5(4H)-thione (l^g) in acetone (100 arf) 
was added 4,4-difiuorobut-3-enyl 4-methyIbenzenesulfonate (2.4g) and potassium carbonate 
(1.2g) and the mixture was refluxed for 4 hours after vMdi tic indicated complete 
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consumption of starting material. The reaction was poured into ethyl acetate and water and 
the layers sqjarated. The aqueous layer was extracted with ethyl acetate and the combined 
organic layers were dried (MgS04). The solution of product was then jSltered and evaporated 
under reduced pressure to give a brown oil wiiich was purified by flash chromatogr^hy 
(silica, 7% ethyl acetate in hexane) to give 5-(4,4-difluorobut-3-enyltiiio>3-methyH,2,4- 
thiadiazole as a brown oil (a645g). Nr=222; *H NMR: 5 2.56(2H, br q); 2.63 (3Iis); 
3.30(2H,t); 4.30(llim). 

The following conpound according to the invention was prqiared using the above 
procedure but with 3-phcnyl-l A4-thiadia2ole-5(4Hr>-thione as starting material, 
(i) 5K4,4-difluon)but.3-enyltMo>3-phenyI-l^,4-thiadiazole (Conpound XI.5). *H NMR: 

52.53(2H,q); 3.30(2H,t); 4.24(lH,m); 7.38(3H,m); 8.2(2H,m). 

EXAMPLE XI.;g 

This Example illustrates the preparation of 3-(4,4-difluorobut-3-enylthio>5-metho3^- 
lA4-thiadiazole (Con^imd XI.108). 

Sodium hydroxide (0.182g) was added to a solution of Conpound XI.102 (Ig) in 
methanol (5cm^) and the mixture stirred at the ambimt tem p er a ture for 45 minutes, vAien tic 
indicated consunption of starting material. Water and diethyl ether wee added to the 
mixture and the product was extiaaed into diethyl ether. The organic phase was dried 
(MgSOJ, filtered and evaporated under reduced pressure to give a yellow oil (0.9g). 
Purification by flash chromatogr^hy (silica, 5% ethyl acetate in hexane) gave Con9X>und 
XI.108 (0.78g). NT =238; 'HNMR:5l4-2.5(2H,m);3^(2H,t);^ 
435(llim); (oil). 

EXAMPLE XT.6 

This Exanple illustrates the preparation of 5-(4,4-difluorobut-3-enylthio>3-methylthio- 
lA4-thiadia2Dle (Compound XI.llO). 

Sodium sulfide nonahydrate (0.555g) was added to 5-chloro-3-metlrylthio-l A4- 
thiadiazole (1.5g) in ethanol (lOan^) and the mixture stined and heated under reflux for 18 
hours. The reaction mixture was cooled and solvent removed by evqxnation under reduced 
pressure to give a yellow solid (L76g) wWch was dissolved in actetone (30cm?). Potassium 
carbonate i2J22g) and 4-bromo-l,l-difluorobut-l-ene (l-83g) were added and the mixture 
stirred and heated under reflux for 18 hours. The reaction mixture was cooled, filtered 
throu^ hi-flo filter aid to remove inorganic material, washing with ethyl acetate, and solvent 
removed by evaporation under reduced pressure to give a brown gum which was purified by 



wo 95/24403 



PCT/GB9S/00400 



. 117- 



chromatogr^hy on silica gel (Sorbsil C30) using 5% ethyl acetate in hexane as eiuant to give 
Compound XI.l 10 (0.392g). NT =254; *H NMR: 6 2.45-2.55(2Ilm); 2.65(3Hs); 3.25- 
3.35(2Iit); 4.2^.4(lllm); (oil). 



This Example illustrates the preparation of 5-(4,4-difluorobut-3-enylthio)-3-(3- 
iiitrophenyl>l A4-thiadiazole (Con:qx)und XI. 127). 

Hydrogen sulfide gas was bubbled for 40 minutes throu^ a stiiied mixture of 
potassium m^oxide (22g) and absolute ethanol (25arf), cooled at - -10®C The flask was 
removed firan the cooling bath, 5-chloro-3-(3-mtrophenyl)-l A4-thiadiazole (3g) was added, 
and the mixture was heated under reflux for 1 hour. The reaction was cooled and poured 
into ether and the resulting precipitate was filtered off. The filtrate, containing 5-merc^to- 
3-(3-nitrqphenyl>l,2,4-thiadiazDle, was tiien placed in a flask and 4,4-difluorobut-3-enyl 4- 
methylbenzenesulfonate (1.5g) and - Ig of potassium carbonate were added and the mixture 
was heated under reflux for 3 hours after which gc indicated virtually conplete consunption 
of tosylate. The reaction was poured into ethyl acetate and water and the layers sq>arated 
The aqueous layer atos extracted with ethyl acetate and the combined organic layers were 
dried (MgSOJ. Eviration under reduced pressure gave a brown liquid was purified 
by flash chromatography (silica; eiuant 5% ethyl acetate in hexane) to give Con^wund 



XI.127 (0.901g). ivr=329; 'HNMR: 6 2.60(2Iibroad q) 3.44(2H,t); 4.34(llim); 7.65(lH,t); 
8.32(lH,dd); 8.6(lH,d); 9.1(lH,d) (oil). 



This Exan^le illustrates a method suitable for the preparation of confounds 
according to the invention in which the sulfur atom of the 4,4-difluorobut-3-enylthio 
substituent of the corresponding unoxidised coiTqx)und (prepared according to the procedures 
of the preceding Exanq^les) is oxidised to sulfoxide (sulfinyl) or sulfone (sulfonyl). 

Preparation of Compounds XI.35 and X T.36 from Compound yr.:^4. 

Con:qx)und XI.34 (0.85g) was stirred at ambient temperature in didiloromethane 
(lOcm^) and 3-chloro perhenzoic acid (0.814g, 1.4 equiv.) was added. After three and a half 
hours, tic indicated consunption of starting material, with the formation of two products. 
The reaction was quenched by the addition of a saturated aqueous solution of sodium 
bicarbonate and the products woe extracted into didiloromethane. The organic phase was 
separated, washed with saturated brine and dried over magnesium sulfate. After filtration and 
concentration by evaporation under reduced pressure, there was obtained a white solid (l^g) 



EXAMPLE XIJ 



EXAMPLE XT,8 



wo 95/24403 



PCT/GB95/00400 



• 118- 

which was purified by chromaiography on silica gel using 3 : 7 ethyl acetate : hexane as 
eluant to give first 5-[(4,4-difluorobm-3-enyl)sulfonyI]-3-methoxymethyl-L2,4-thiad^ 
(Compound XI.36) (0.298g). lvr=284; »H NMR: 5 2.55-2.65(2Rm); 3.55(3Rs); 3.5- 
3.6(2H,t); 4.2-435(lH,m); 4.80(2H,s); (oil). Futher elution gave 5-[(4,4^uorobut-3- 
enyI)sulfinyl]-3-methoxymethyl-l A4-thiadia2Dle (Conqwund XI.35) (0.402g). Ivr=268; *H 
NMR: 5 2.3-2.75(2H,in); 3.15.3.4(2H,m); 3.55(3Rs); 4.15-4.35(lH,m); 4.75(2Iis); (oil). 

The following compound according to the invention was prepared by the above 
procedure, using two equivalents of oxidant 

(i) 5-[(4,4-di£luon)but-3-«iyI)sulfonyl]-3-ediyI-l,2,4.thiadiazole (Compound XI24) 

M"=268; 'HNMR: 5 1.4.1.5(31^0; 2.55-2.65(2H,m); 3.05.3J5(2H,q); 3.5-3.55(2H,t); 
4.2-4.4(lH,m); (oil). 

EXAMPLE xn.1 

Nfethods for synthesis of die mmc^to l»3>4-oxadiazoles used as intermediates in 
preparing conpounds according to the invention are well known in the art. Two 
representative mediods are illustrated beliaw. 

Method A Prg^aration of 2-mercapto-5>methyl-L3.4^xadia7r>le. 

To a solution of acetic hydrazide (5g) in ethanol (lOcm^) was added carbon disulfide 
(7.7g) followed by a solution of potassium hydroxide in ethanol (5.7g in 20cm^) wiiidi 
caused a white precipitate to form. The reaction was then stirred at ambient tenq^erature for 
2 hours and left to stand ovemi^t. The reaction was filtered to give a white solid (1 Ig). 
This salt (5g) was takoi up in pyridine (lOcm^) and the mbcture heated under reflux for a 
total of 14 hours. After cooling, the reaction was acidified and »diacted twice with diethyl 
ether. The ether layer was dried over magnesium sulfate, filtered and ev^xjrated under 
reduced pressure to give an orange solid. This was recrystallised from ethyl acetate to give 
2-mercapto-5.methyH,3,4-oxadia2ole (0.655g). M'=116; 'HNMR: 52.43(3H,s); 10.9(lH,br 
s). 

Method B Preparation of 5-(4-methoxvbenzvlV1 3.4-Qxadia2ole-2r3HVtfaiQne. 

Step 1: Preparation of (4-methoxyphenyl)acetic acid hydrazide. 

Hydrazine hydrate (4.7cm^) was added dropwise to ethyl (4-metfio>^henyI)acetate 
(3.73g) and then methanol (20cm^) was added to form a homogeneous reaction mixture. This 
mixture was stirred for 18 hours at ambient temperature during which time a v^te 
precipitate formed. The precipitate was isolated by filtration and washed with methanol and 
water, thai air-dried to give (4-metho:^henyl)acedc acid hydra^de (2g). M^=180; 
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NMR: 5 3.50(2H,s); 3.80(3Ils); 3.85(2Rbr s): 6.70ClRbr s); 6.90(2Iid); 7.20(2H,d); (solid). 
The following intomediate con^unds v/ae wade by the above methods: 

(i) 2-methylpiopanoic acid hydrazide. M*^=102; (solid). 

(ii) cyclopropylacetic acid hydrazide. Nf=l 00; (solid). 

Ciii) butanoic add hydrazide. 'H NMR: 5 0.95(3at); 1.60-1.75(2Hjn); 2.15(2H,t); 
3.90(2H,br s); 6.95(lH,br s); (solid). 

(iv) propanoic acid hydrazide. Ivr=88; (solid). 

(v) pcntanoic add hydrazide. 'H NMR: 5 0.90(3H.t); 1.30-1.40(2H,m); 1.60.1.70(2H,m); 
2.20(2H,t); 3.90(2H,hr s); 6.80(lH,br s); (solid). 

(vi) hexanoic add hydrazide. 'H NMR: 6 0.90(3H,t); 1^0-1.35(4Iim); 1.60-1 .70(2Itm); 
2.15(2H,t); 3.90(2H,hr s); 6.70(iabr s); (solid). 

(vii) (4-nitrophenyl)acetic acid hydrazide. 'H NMR; 5 (DMSOd^) 3.50(2H,s); 7.50(2H,d); 
8.10(2H,d); (solid). 

(viii) (2,6-difluorophenyl)acetic acid hydrazide. M*^=186; 'H NMR: 5 3.60(2H,s); 6.90- 
7.00(2Iim); 7.20-7.30(lH,m); (solid). 

(be) 2-methylbenzoic add hydrazide. M*^= 150; *H IsIMR: 5 2.45(3Hs); 4.10(2H,br s); 
7.00(lH,br s); 720-7.40(4H,m); (solid). 

Step 2: Preparation of 5-(4-metho)tyben2yl)-l,3,4-oxadiazole-2(3H)-thione. 

A solution of potassium hydroxide (0.7g) in water (2cniP) was added to a stined 
solution of (4-m^o:^henyl)acetic add hydrazide (1.99^ in ethanol (30cm^). caibon 
disulfide (0.7cm') was added and the reaction was heated to reflux for 6 hours and then left 
to cool. The reaction mixture was ev^xH:ated to dryness undo- reduced pressure and the 
solid residue dissolved in water. The pH was adjusted to 1 with concentrated hydrodiloiic 
add, resulting in formation of a white precipitate. The predpitate was isolated by filtration, 
washed with water and eflier and air dried to give 5-(4-methoxyben2yl)-l,3,4-oxadiazole- 
2(3H)-thione (1.96g). M^=222; 'H NMR: 6 3.80(3H,s); 3.95(2H,s); 6.90(2H,d); 7^0(2H,d); 
(solid). 

The following onnpounds were prqsared by the above method, using the appropri ate 
intennediate (either known con^unds or as prepared in Step 1): 
(i) l,3,4-thiadiazole-2(3H)-thione-5-caiboxamide. M'-MS; (soUd). 
(u) 5-thienyl-l,3,4-thiadia2ole-2(3H)-thione. M"=l 84; (solid). 

(iii) 5-isoprt^yl-l,3,4-thiadiazole-2(3H)-thione. M*^144; (gum). 

(iv) 5-cycl(^pyl-l,3,4-thiadiazole-2(3H>thione. M*^=142; (gum). 
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(v) 5-propyl-l,3,4-thiadiazole-2(3H)-thione. Nr=144; (oil). 

(vi) 5-ethyl-l,3,4-thiadiazole-2(3H>thione. Nr=130; (oil). 

(vii) 5-<4-pyridyi>l,3,4-thiadiazoIe-2(3H)-thione. Nr= 179; »HNMR: 5 7.75(2H,d); 
8.75(2H,d); (solid). 

(viii) 5-butyl-l,3,4.thiadiazole-2(3H)-thione. 'H NMR: 5 0.95(3H.t); 135-1.50(2H,m); 
1.65-1.75(2Iim); 2.70(2H,t); 2.90(llthr s); (oil). 

(ix) 5-pet«yl-l^,4-thiadiazole-2(3H).thione. 'HNMR: 50.90(3H,t); 1^5-1.45(4H,m); 
1.75(2H,m); 2.70(2HLm); (oil). 

(x) 5-(4-nitroben2yl)-l,3,4-thiadiazole-2(3H)-tfaione. M^=237; 'HNMR: 54.20(2H^); 
7.50(2H,d); 8.25(2ad); (solid). 

(xi) 5-(2,6-difluotobenzyl>l,3,4-thiadia2X)le-2(3H>-thione. 'H NMR; 54.1 0(2H,s); 6.90- 
7.00(2Hm); 7.25-7.40(lRm); (solid). 

(xii) 5-(4-methoxyphenyl)-l,3,4-thiadiazoIe-2(3H)-thione. 'H NMR: 6 3.80(3H,s); 
7.10(2H,d); 7.75(2H.d); (solid). 

(xiii) 5-(2-methylphenyl)-l,3,4-thiadiazole-2(3H>thione. 'H NMR: 6 (DMSO-dg) 
2.50(3H,s); 7.30-7.40(2H,m); 7.40-7.50(lH,m); 7.55(lH,br d); (solid). 

(xiv) 5K2-medioxyphenyl)-l,3,4-thiadiazole-2(3H)-thione. M*=208; (solid). 

(XV) 5-(4-nitrophenyl>13,4-thiadiazole.2(3H>thione. M*=223; 'H NMR: 5 8.05(2H,d); 
8.30(2H,d); (solid). 

(xvi) 5-benzyH,3,4-oxadiazole-2(3H>tiiione. 'H NMR: 6 4.00(2H,s); 7.25-7.40(5H^); 
(solid). 

EXAMPT.K yn.2 

This Exanple illustrates a preparation of 2-(4,4-difluorobiit-3-enylthio>5-phenyl-13,4- 
oxadiazole (Con:qx)iind XII.3). 

To a solution of 2-mCTC2pto-5-phenyl-l,3,4-oxadiazole (0.499g) in acetone (15arf) 
was added potassium carbonate (0.387g) and 4,4-difluorobut-3-enyl 4-med^l- 
benzenesulfonate (0.7g) and the mixture was heated undo* reflux for 1.S hours after vsiiich 
time all starting material had been ccmsumed. The reaction was poured into died^l ether and 
water and the l^ers separated. The aqueous layer was extracted with ether and the 
combined OTganic layers were washed -wi&i water and dried (MgSQ,). Ev^qxtradon of solvent 
under reduced pressure gave a pale yellow liquid vdiich was purified by flash 
chromatography to give Con^und Xn.3 as a colouriess oil that solidified on standing 
(0.293g). lyr=268; 'HNMR: 62.58(2H,m); 3.32(2H,t); 4.31(lH,m); 7.45-7.57(3Iim); 
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8.01(2H,d); (mp 38-40°C). 

The following conpounds according to the invoition were prepared from the 
^jpjTopriate intermediate (eitho* known conpounds or prepared as in Exanple XII. 1) using 
die above mdhod but with 4-bromo-l,l-diiluorobut-l-ene as alkylating agent instead of 
4,4-difluarDbut-3-enyl 4-methyl-baizenesulfonate. 

(i) 5-<yclqjropyl-2-(4,4-difIuorobut-3-enylthio>13,4-oxadiazole (Conqsound Xn.l). 'H 
NMR: S 1.10-L15(4Iim); 2.10-2.20(lH,m); 2.45-2.55(2KUn); 3^0(2H,t); 4.30(lH,m); 
(oil). 

(ii) 2-(4,4-difluorobut-3-«iylthio>5-isoproRyl-13,4-oxadiazole (Conqxjund XIL8). 
ivr=234; »HNMR: 6 1.19(6H,d); 2.50-2.60(2H^); 3.15(lH,septet); 3.30(2H,t); 
4.30(1H^); (oU). 

(iii) 5<2,6Kiifltiarobenzyl>2-(4,4-difluorobut-3-enyMuo>13,4-oxadiazDle (Conqiound 
Xn.ll). 'HNMR: 6 2.45-2.55(2H,m); 3^(2H,t); 4.20(2H^); 425(m^); 6.90- 
7.00(2H,m); 7.25-7.35(lIim); (oil). 

(iv) 2-(4,4-difluorobut-3-enylthio)-5-(4-nitrobenzyl)-13,4-oxadiazDle (Confound XII.12). 
»H NME^ 6 2.50-2.60(2H,m); 3.30(2H,t); 4.20(1H^); 4.30(2H^); 7.50(2H,d); 
8.20(2Iid); (oil). 

(v) 2-(4,4Kiifluorobut-3-enylthio>5-isobutyl-l,3,4-oxadiazole (Confound XII.23). 'H 
NMR: 5 1.00(6H,d); 2.10-2.20(llim); 2.50-2.60(2iim); 2.70(2H,d); 3.25(2H,t); 
4.30(1H^); (oil). 

(vi) 2-(4,4-difluorobut-3-enylthio>5-pentyl-i;3,4-oxadiazole (Conpound XII^). 'H 
NMR; 50.90(3H,t); 1.30-1.40(4H,m); 1.70-1.80(2H^); 2.50-2.55(2Iim); 2.80(2H,t); 
3.25(2H,t); 4.30(lH,m); (oil). 

(vii) 5-biHyl-2-(4,4-difluorobut-3-enylthioVU,4-oxadia2ole(Conqx)undXn.28). 'HNMR: 
80.95(3H,t); 1.35-1 .50(2H,m); 1.70-1.80(2Itm); 2.50-2.60(2H,m); 2.80(2H,t); 
3.25(2H,t); 430(lH,m); (oil). 

(viii) 2-(4,4-difluorobut-3-enyIthio)-5-propyl-l,3,4-oxadiazole (Con^und XII.31). 'H 
NMR: 5 1.00(3H,t); 1.75-1.90(2Iim); 2.50-2.60(2Iim); 2.80(2H,t); 3.25(2H,t); 
4.30(lH,m); (oil). 

(fat) 2-(4,4-difluorobut-3-enylthio>5-ethyl-l,3.4-oxadiazole (Conqwund XII.35). 'H NMR: 
5 1.40(3H,t); 2.50-2.60(2H,m); 2.85(2H,t); 3.25(2H,t); 430(llim); (oil). 

(x) 2-(4,4-difluorobut-3-enyltfaio>5-niethyl-1.3,4-oxadiazole (Compound Xa.49). 
M^=206; »HNMR: 52.51(2H,m); 2.73(3Iis); 3^7(2H,t); 4.25(1H^); (oil). 
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(xi) 2-(4,4Hiifluorobut-3-enylthio)-1.3,4-oxadiazole-5-cart)oxamide (Conpound Xn.55). 
ivr=235; 'H NMR: 5 2.50-2.60(2Rm); 3.35(2Rt); 4.30(iam); (mp 113°C). 

(xii) 2-(4,4-difluorobut-3-enylthio)-5-(2-methylphenyI>l,3»4-oxadiazole (Conqwund 
Xn.l28). 'HNMR:52.55-2.65(2Rm);2.70(3Iis);3.35(2H,t); 4.30(lltm); 730- 
7.45(3Hjn); 7.90(lRd); (oil). 

(xiii) 2<4,4-dmuorobut-3-enylthio>5-(2-fuiyl)-L3,4-oxadiazole (Compound Xn.l31). 
M"=258; 'HNMR: 5 2.50-2.60(2Rm); 335(2H,t); 4.30(1H^); 6.60(iam); 
7.10(iad); 7.60(lKd); (oil). 

(xiv) 2<4,4-difluoix)but-3-eitylthio)-5-(2-medio?^haryl)-l,3»4-oxadiazole (Con^und 
Xn.l32). •HNMR:52.50-2.60(2Hm);330(2H,t);3.95(3H,s); 4.30(llim); 
7.10(2Iiin); 7.50(lH,dt); 7.90(lH.dd); (mp 35-3T'Q. 

(xv) 2-<4,4Klifluorobut-3-eiQrlthio>-5-(2-thienyl>l,3;4-oxadia2ole (ConqxMind XII.133). 
ivr=274; 'HNMR: 5 2.50-2.60(2Iim); 3.30(2H,t); 430(llim); 7.10-7.20(lHm); 
7.55(lH,d); 7.70(IH,d); (oil). 

(xvi) 2<4,4-difhiorobiit-3-enylthio)-5-(3-furyl>l,3,4-oxadiazole (Compound Xn.l34). 'H 
NMR: 52.50-2.60(2H^); 330(2H,t); 4.30(lltm); 6.90(lH,m); 7.5a-7.55(lH4n); 
3.05(lHbr s); (oil). 

(xvii) 2-(4,4-difluorobut-3-enylthio)-5<4-metho3^henyl>l,3,4-oxadiazole (Conpound 
Xn.l44). 'H NMR: 6 2.50-2.60(2H^); 3.30(2H,t); 3.90(3H,s); 4.30(lH,m); 
7.00(2H,d); 8.00(2H,d); (oil). 

(xviii) 2-(4,4-difluorobut-3-enylthio>5-(4-pyridyl>l,3,4-oxadiazole (Conqwund Xn.l48). 
Ivr=269; 'HNMR: 6 2.50-2.65(2Rm); 3.40(2H,t); 4.30(lH,m); 7.90(2H,d); 
8.80(2H,d); (oil). 

_EXAMPT.FXn3 

This Example illustrates a preparation of 2-(4,4-difluorobut-3-aiylsulfinyl)-5-phenyl- 
1,3,4-oxadiazole (Compound Xn.4). 

To a solution of Compound XII.3 (Ig) in dry didiloromediane stirring at OPC was 
added 3-chloroperben2oic acid (1.3g of a 50% by wei^t solid, 1 equivalent). The reaction 
was allowed to warm to ambient tenperature, stirred for 3 hours and left overnight Tic 
indicated con^lete consunption of starting material. The reaction mixture was filtered and 
the filtrate partitioned betweoi dichloromethane and sodium bicaib(xiate solution. Hie 
aqueous layer was extracted with dichloromethane and His combined organic phases were 
dried over magnesium sulfitte. Evaporation of solvent under reduced pressure gave a yellow 
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oil which was purified by fliash chromatogr^hy on silica gel, eluting vsdth 25% ethyl acmtf 
in hexane to give Compound Xn.4 (0.474g). Nr=284; 'H NMR; 5 2.67(2H,m); 3.52(2Rm); 
432(lH,m); 7.50(3H,m); 8.12(2Hd); (oil). 

The following compounds according to the invention were prepared fiiom the 
q^>ropriate tfaioether using the above method 

(i) 2<4,4Klifluorobut-3-enylsulfijiyI>5<4-metho:g'benzyl>l,3,4Kixadi^^ (Con^xxmd 
Xn.l4). 'H NMR; 6 2.45-2.70(2Hm); 3.30-3.50(2H,m); 3.80(3Iis); 4.25(lH,m); 
4^(2Iis); 6.90(2H.d); 7.25(2H,d); (oil). 

(ii) 2<4,4-difluorobut-3-enylsuIfinyl>5-pentyl-l,3,4-oxadiazole (Compound Xn:26). 'H 
NMR: 50.95(3H,t); 1.30-1.40(4Hjn); 1.80-1.90(2H,m); 2.50-2.75(2H4n); 2.95(2H,t); 
335-3.55(2Itm); 4.30(lRm); (oil). 

(iii) 5-butyl-2-(4,4-difluorobut-3-enylsulfinyI>l,3,4-oxadiazole (Compound Xn.29). 'H 
NMR: 8 1.00(3H,t); 1.40-1.50(2H,m); 1.80-1.90(2H,m); 2.50-2.75(2Iim); 3.00(2H,t); 
3.35-3.55(2H,m); 4.30(lH,m); (oil). 

(iv) 2-(4,4-difluorobut-3-enylsulfmyI>5-propyI-l,3,4-oxadia2!ole (Conpound Xn.32). 'H 
NMR: 6 1.05(3H,t); 1.80-1.95(2H,m); 2.50-2.75(2Iim); 2.95(2H,t); 3.35-3.55(2Hm); 
4.30(llim); (oil). 

(v) 2-(4,4-difluorobui-3-enylsulfmyl>5-(2-methylphenyl>l,3,4-oxadiazole (Conpound 
Xn.l29). 'HNMR: 52.55-2.80(2H,m);2.70(3H,s);3.40-3.60(2Hm); 4.30(1H^); 
7.30-7.40(lH,m); 7.45-7.50(lH,m); 8.00(lH,d); (oU). 

(vi) 2-(4,4-difluorobut-3-enylsulfinyl)-5-(4-nitrophenyl>l,3,4-oxadiazole (Conpound 
Xn.l42). 'HNMR: 52.55-2.80(2Iim);3.45-3.70(2H,m); 435(llim); 8.35(2H,d); 
8.45(2H,d); (oil). 

(vii) 2-<4,4-difluorobut-3-enylsulfinyl)-5-(4-methojQphenyl>l,3,4-oxadiazole (Con^und 
Xn.l45). 'H NMR: 5 2.50-2.80(2H.m); 3.40-3.60(2Iim); 3.90(3Its); 430(lH.m); 
7.05(2H,d); 8.05(2H,d); (oil). 

The following conqx)unds according to the invention were prqpared fiom the 
^)prppriate diioether using the general mediod described above but with 2 equivalents of 3- 
chl(»x)perbenzoic acid as oxidant. 

(viii) 2-(4,4-difluorobut-3-enylsulfonyl>5-pheiQrl-l,3,4-oxadiazole (Conqmund XIIJ). 
M"=300; 'H NMR: 5 2.71(2Rm); 3.67(2H.m); 4.33(lH,m); 7.52-7.70(3Rm); 
8.25(2H,d); (mp 104-106*»C). 

(be) 2-(4,4-difluorobut-3-enylsulfonyl>5-iscproRyH,3,4-oxadiazole (Conqxnmd Xn.9). 'H 
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NMR: 6 1.50(6Rd): 2.60-2.70(2ILm); 3.20.3.40(lRm); 3.60(2111); 4.30(llim); 
(gum). 

(x) 2-(4,4Kiifluon)bm-3-enylsulfonyl>5-(4-nitrobai2yI)-l,3,4K)xadi^ (Con^und 
Xn.l3). 'H NMR: 5 2.60-2.70(2H,m); 3.60(2H.t); 4.3(XlIim); 4.4(K2Iis); 
7.55(2Ild); 8.25(2H,d); (oil). 

(xi) 2-(4,4-difIuorobut-3-enyIsulfonyI>5-(4-methoxyben^l)-l,3,4-oxadiazole (CTon^und 
Xn.l5). 'H NMR; 5 2.6(V-2.70(2Iim); 3.65(2H,t); 3.80(3Hs); 420(llim); 
4.25(2Iis); 6.9(K2H,d); 725(2Rd); (mp fiO-eS^C). 

(xii) 5-benzyl-^2(4,4KlifuoK*ut-3-enylsiilfonyl>13,4-c«xadiazole (Compound XII. 19). 'H 
NMR: 52.60(2Hm); 3.60(2Iit); 4.25(lHm); 430(2H,s); 7.25-7.40(5H,m); (oil). 

(xiii) 2-(4,4-difluorobut-3-enylsulfonyI)-5-pentyI-l,3,4-oxadiazole (Confound XII.27). 'H 
NMR: 50.95(3H,t); 1.30-1.45(4H,m); 1.80-1.90(2H^); 2.60-2.70(2Iim); 3.00(2H,t); 
3.60(2H,t); 4.30(lllm); (oil). 

(xiv) 5-butyl-2-(4,4-difluorobut-3-enylsulfonyl>l,3,4-oxadiazDle (Conqjound Xn.30). 'H 
NMR: 5 1.00(3H,t); 1.40-1.50(2Iim); 1.80-1.90(2Rm); 2.60-2.7{K2Iim); 3.00(2H,t); 
3.60(2H,t); 4.30(lH,m); (oil). 

(xv) 2-(4,4-difluorobut-3-enylsulfonyl]-5-propyl-l,3,4-oxadiazole (Con^und XII.33). 'H 
■ NMR: 6 1.10(3H,t); 1.85-2.00(2H,m); 2.60-2.70(2Iim); 2.95(2H,t); 3.60(2H,t); 

4.30(lH,m); (oil). 

(xvi) 2-(4,4-difluorobut-3-aiylsulfonyl)-5-methyH,3,4-oxadiazole (Compound XII.51). 'H 
NMR; 6 2.20-2.30(2Iim); 2.30(3H,s); 3.60(2Ht); 4.30(lltm); (oil). 

(xvii) 2-(4,4-difluorobut-3-enylsuIfonyl)-5-(2-methylphenyl>l,3,4-oxadiazole (Compound 
Xn.l30). 'HNMR; 52.70-2.80(2H,m);2.75(3H,s);3.70(2H.t); 4.3(XlItm); 
7.40(lH,d); 7.50(lH,d); 8.00(l^Iid); (mp 90-93°C). 

(xviii) 2-(4,4-difluorobut-3-enylsulfonyl)-5-(4-nitrophenyl>13,4-oxadiazole (Compound 
Xn.l43). M'=345; 'HNMR; 62.70-2.80(2H,m);3.70(2H,t); 435(lH,m); 
8.35(2H,d); 8.45(2Rd); (oil). 

(xix) 2-<4,4-difluorobut-3-enylsulfonyI)-5-(4-metho;Qphenyl)-l,3,4-oxadiazole (Conqsound 
Xn.l46). 'H NMR: 5 2.70-2.80(2Ilm); 3.65(2H,t); 3.9(K3Iis); 4.30(lH,m); 
7.05(2H,d); 8.10(2Rd); (mp 60°C). 

EXAMPLE Xm.l 

This Example illustrates a general procedure for the preparation of 2-(4,4-difluorobut- 
3-enylthio>5^ubstituted-I,3,4-thiadia2oles fiiom the corresponding thiadiazole-2(3H)-^one, 
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compounds which are well known in the ait. The process is illustrated by the prq>aration of 
2-<4,4-difluorobut-3-enylthio>5-niethylamino-13,4-thia£^ (Conpound Xni.70) ftom the 
corresponding thione and 4,4-difluorobut-3-enyl 4-methyl-benzenesulfonate. Other alkylating 
agents, for exan^jle 4-bromo-Ll-difluorobut-l-aie may also be used 
Preparation of Compound Xin.70. 

To a solution of 5-methylamino-L3,4-thiadiazole-2(3H)-thione (0.393g) in acrtone 
(lOcm^) was added potassium caibonate (0369g) and 4,4-difluorobut-3-ettyl 4-methyl- 
benzenesulfonate (0.7g) and the mixture was heated und^ reflux for 3 hours after which gc 
analysis indicated con^lete consumption of starting material. The reaction mixture was 
filtered throu^ hi-flo filter aid and the pad washed thorou^y with diethyl ether. The 
filtrate was poured into ether and water and the layers were sq)arated The aqueous layer 
was extracted twice with ether and the combined organic phases were dried (MgS04). 
Evqxnration of solvent under reduced pressure gave a brown oil '\^iiich was purified by flash 
chromatogr^hy on silica gel, eluting with 1:1 ethyl acetate : hexane to give Compound 
Xni.70 (0.273g) Ivr-237; ^HNMR: 62.43(2Hm); 3.04(3H,s); 3.15(2Iit); 4.29(lH,m); 
5.36(lH,br s); (mp 52.5-53.5^C). 

The following conqxjunds according to the invention wctc prqjared by the above 
general method using the appropriate mercapto thiadiazoles and in some cases 4-bromol,l- 
difluorobut-l-ene as alkylating agent. 

(i) 5-cycIopropyl-2-(4,4-difluorobut-3-enylthio>l,3,4-thiadiazole (Con5X)und Xni.6). 
Ivr=248; 'HNMR: 5 1.10-130(4H,m); 230-2.40(lH,m); 2.45-2.55(2Itm); 
3.30(2H,t); 4.30(llim); (oU). 

(ii) 2-(4,4-difluorobut-3-enylthio>5-phenyl-l,3,4-thiadiazole (Con:9X)und Xin.9). M*^=284; 

NMR: 5 2.50-2.65(2H,m); 3.40(2H,t); 4.50(lH,m); 7.40-7.50(3Hm); 7.85- 
7.95(2Iim); (mp 39°C). 

(iii) 2-(4,4-difluorobut-3-enylthio>5-isopropyH,3,4-thiadiazDle (Compound Xin.l6). 
M"=250; *HNMR: 6 1.40(3Iis); 1.45(3H,s); 2.45-2.6(K2Iim); 3.35(2H,t); 3.35- 
3.50(lH,m); 4.30 (lH,m); (oil). 

(iv) 5-ben^l-2^4,4-difluorobut-3-enylfliio)-l,3,4-thiadiazDle (Con^xiund Xin.20). 
lvr=298; *H NMR: 5 2.45-2.55(2Itm); 3.30(2H,t); 4.30(llim); 4.40(2Its); 7.25- 
7.40(5Hm); (oil). 

(v) 2-(4,4-difluorobut-3-enylthio>5-methyl-13,4-thiadiazole (Compound Xin.40). 
Nr==222; 'HNMR: 52.50(2H,m); 2.73(3H,s); 3.35(2H,t); 4.29(lHm); (oil). 
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(vi) 2-(4,4-difluorobut-3-enylthio>L3,4-thiadiazole-5-carboxamide (Conqx)und Xin.45). 
Kr=151; 'HNMR: 5 2.50-2.60(2ftm); 3.45(2at); 4.30(llim); 6.80(lRbrs); 
7.15(lRbr s); (mp 168°C). 

(vii) 2-(4,4-difluorobut-3-enyIthio)-L3,4-thiadiazole (Con^xjund Xin.63). 1^^=208; 'H 
NMR: 6 2.54(2Hm); 3.43(2H.t); 4.30(lRm); 9.03(llis); (oil). 

(viii) 5-ainino-2-(4,4-difluorobut-3-eityltiiio>-l,3,4-thiadiazole (Compound XIII.69). 
lvr=223; 'H NMR: 5 2.45(2Iim); 3.20(2H,t); 4.30(llim); 5.20(2Rbr s); (mp 138''C). 

(ix) 2<4,4-difluorobut-3-enyIthio>5K3-trifluoromethylben2ylfluo)-13,44^ 
(Compound Xin.l 10). ]Vr=304: NMR: 6 2.51(2H^); 3.31(2H,t); 4.27(llim); 
4.56(2H,s); 7.42-7.70(4Hjn); (oU). 

(x) 5-cycloprc^ylmethylAio-2-(4,4-difluorobut-3-enylthio)-l,3,4-thiadiazole (Con^und 
Xin.114). M'=294; 'HNMR: 50.35(2Rm); 0.65(2Rm); 1.25(lRm); 2.50(2H,m); 
3.25(2H,d); 3.30(2Rt); 4.25(lRm); (oil). 

(xi) 2,5-bis-(4,4-difluorobut-3-enylthio>l,3,4-thiadiazole (Compound Xin.l 17). M'=330; 
•HNMR: 52.51(4Rm); 3.32(4H,t); 4.29(2H,m); (oil). 

(xii) 2-(4,4-difluorobut-3-enylthio>5-methylthio- 1 ,3,4-thiadiazole (Compound XDI. 1 19). 
M^=254; 'HNMR: 52.51(2H,m); 2.77(3Rs); 3.31(2H,t); 420(lH,m); (oil). 

(xiii) 2-(4,4-difluorobut-3-enylthio>5-(sulfonaniidophenyl>l,3,4-thiadiazole (Conpound 
Xin.143). M*=363; 'H NMR: 5 2.55-2.65(2H,m); 3.50(2H,t); 4.30(lRm); 4.95(2H,hr 
s); 8.05(4H,m); (mp 154°C). 



This Exanple illustrates a goieral procedure for the preparation of 2-(4,4-difluoiobut- 
3-enylthio>5-substituted-l,3,4-thiadiazoles from 2-amino-5-substituted thiadiazoles. The 
process is illustrated by the prqjaration of 2-(4,4-difluorobut-3-enylthio>5-etltyl-13,4- 
thiadiazole (Conpound Xin.27) from 2-amino-5-ethyl-13,4-tfaiadiazoIe. 

Preparation of Compou nd Xm.27. 

A solution of 2-amino-5-ethyH,3,4-thiadiazole (0.786g) and di-4,4-di£luorobut-3-enyI 
disulfide (1.5g) in didiloromethane (25cm^) was stirred and cooled in an ice-water balh. 
Text butyl nitrite (l^g) was added, the cold bath removed and the reaction heated under 
reflux for 1.3 hours. The nuxture was then poured into dietl^l etherAvater and the l^ers 
sqjarated. The aqueous layer was extracted widi ether and die combined o-ganic [biases 
were dried (MgSQtX filtered, and evqxnated under reduced pressure to give a brown oil. 
Purification by column diromatogrE^hy on silica gel using 1:9 and 2:8 ediyl acetate : hexane 
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as eluant gave Compound Xni.27 (0.959g). ]vr=236; 'HNMR: 6 L40(3H,t); 2.45- 
2.60(2H,m); 3.10(2Rq); 3.35(2PI,t); 4.30(lRm); (oil). 

The folloAving compounds acconling to the invention were prepared by the above 
procedure, using the appropriate intermediates: 

(i) 5-bromo-2-(4,4-difluorobut-3-enylthio)-13,4-thiadia2Dle (Compound Xin.l). M^=286; 
•HNMR: 52.45-2.60(2Rm); 3.40(2H,t); 4J0(lIim); (oil). 

(ii) 2-(4,4-difluorobut-3-enylthio>5-teit.-butyl-l,3,4-thiadiazole (Compound Xin.3). 
M"=264; 'HNMEl: 5 1.48(9H,s); 2.45-2.60(2H,m); 3J5(2H,t); 430(llim); (oil). 

(iii) 2-<4,4Kfifluorobut-3-ertylthio>5-trifluoronietityl-13,4-tiiiadiazole (Conqmund Xin.l4). 
Nr=276; 'HNMEl: 5 2.50-2.60(2H,m); 3.45(2H,t); 4.30(lHm); (oil). 

, EXAMPLE m3 

This Exaxnple illustrates a preparaticn of 2,5-bis-(4,4-difluorobut-3-enylsuifinyl> 
13,4-tfaiadiazole (Conqx>und Xni.133) using 3-diloropesben2oic add as the oxidant 

A solution of Conpound Xin.117 (0.49g) in dichlorcnnediane (30cn^) was cooled in a 
metfianol ice bafli to ~ -10®C, 3-chloroperbenzoic acid (Ig of a 50% by wei^t solid, 2 
equivalents) was added and the reaction was allowed to stir and gradually warm to the 
ambient temperature, then stirred for 7 hours and left to stand for 18 hours. The mixture was 
flien poured into sodium bicarbonate solution and the product extracted into diethyl eflier. 
The combined organic phases were washed widi sodium bicarbonate solution and dried 
(MgS04). Evaporation of solvent under reduced pressure gave a pale yellow liquid wiiich was 
purified by flash chromatogr^hy on silica gel, eluting with 30% ethyl acetate in hexane to 
give Compound Xin.133 (0.168g). ]vr=362; 'HNMR: 62.58(4H,m); 336(4H,m); 
4.26(2H,m). (mp 46-48°C). 

The following conpounds according to the invention were prepared by die above 
general procedure, using the appropnate numbo* of equivalents of 3-dilor op erbe nz oic add as 
oxidant. 

(i) 2-(4,4-di£luorobut-3-enylsulfmyl>5-phaiyl-l,3,4-thiadiazole (Conqx)und Xin.lO). 
M*^=300; 'H NMR: 6 2.40-2.80(2H,m); 3.30-3.40(2H,m); 4.30(lH,m); 7.45- 
7.60(3H,m); 7.95-8.00(2H,m); (mp 6TC). 

(ii) 2-(4,4-difluorobut-3-enylsulfonyl>5-phei^l-13,4-thiadiazDle (Compound Xin.ll). 
M"=316; 'HNMR: 5 2.60-2.75(2H,m); 3.65(2H,t); 4.30(lH,m); 7.45-7-65(3H,m); 
7.95-8.05(2am); (mp 80°C). 

(iii) 2-(4,4-difluorobmO-enylsulfinyl>5-meth(yl-13,4-thiadiazole (Con^und XIII.41). 
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lvr=238; 'HNMR: 52.35-2.55(lRm); 2.55-2.75(1 Rm); 2.90(3Rs); 3.20-3.40(2H,m); 
4.30(lRm); (oil). 

(iv) 2-<4,4-difluorobm-3-«iyIsulfonyl>5-mediyl-13,4-thiadia2ole (Conqxnmd Xni.42). 
- 1^=255; 'H NMR: 6 2.55-2.7(K2Rm); 2.95(3H,s); 3.60(2H,t); 4.30(lHjn); (oil). 

(v) 2-<4,4-difluorobm-3-enylsxilfinyl)-13.4-tiiiadia2ole (Con^und Xin.64). Nr=225; 'H 
NMR: 62.35-2.5(KlIim); 2.60-2.75(lRm); 3.25-3.45(2Rin); 4.30(lHm); 9.35(lH,s); 
(oil). 

(vi) 2-(4,4-difluorobut-3-enylsulfoityl>l,3,4-thiadiazble (Compound Xni.65). MKr=241; 
'HNMR: S2.60-2.70(2Hjn); 3.70(2H,t); 430(lRm); 9.40(lH,s); (oU). 

(vii) 2,5-bis-(4,4-difIuQrobiit-3-enylsulfoi^I>l,3,4-thiadia2ole (Conpound Xm.124). 
M^=394; 'H NMR: 5 2.69(4H^); 3.7(K4H,t); 4.30(2H,m); (mp 88-9PC). 

(viii) 2-<4,4-diflucTObutO-erwlsulfortyl>-5-(4,4-difluort*ut-3-enylsu^ 
(Compound Xin.134). M"=378; 'H NMR: 5 2.38-2.55(lIim); 2.60-2.79(3Iim); 
3.38(2H,m); 3.62-3.74(2H.m); 4.19-4.39(2Rm); (mp 45ATC). 

The following conpounds according to the invention woe prepared by the above 
general procedure but using the appropriate number of equivalents of magnesium 
Rumoperoxyphthalate as oxidant 

(ix) 5-brOTno-2-(4,4-difluorobut-3-enylsulfonyl)-l,3,4-thiadiazDle (Con^xjund Xin.2). 
Mir=319; 'H NMR: 6 2.60-2.70(2Rm); 3.65(2Rt); 430(lRm); (oil). 

(x) 2-(4,4-difluorobut-3-enylsulfonyl>5-teii.-butyl-l,3,4-thiadiazole (Conpound Xin.4). 
MR=297; 'HNMR: 6 1.55(9R^; 2.60-2.70(2Rm); 3.65(2Rt); 43(KlH,m); (mp 
37°C). 

(xi) 5-cyclopropyl-2-(4,4-difluorobut-3-enylsulfonyl)-13,4-thiadiazDle (Confound Xin.7). 
MH*^=281; 'HNMR: 6 125-L45(4H,m); 2.4a-2.55(lRm); 2.55-Z65(2Rm); 
3.6(K2Rt); 4.30(lRm); (gum). 

(xii) 2-(4,4-difluorobut-3-enylsulfonyl>5-trifluoromethyl-13,4-thiadiazole (Conpound 
Xin.l5). M-S02R=243; 'HNMR: 6 2.60-2.75(2Rm); 3.75(2Rt); 42O4.40(lRm); 
(gum)- 

(xiii) 2-(4,4-difluorobut-3-enylsulfonyl)-5-isopropyl-13,4-thiadiazole (Conqxiund XDI.IT). 
M'=283; 'HNMR: 6 1.50(3Rs); 1.55(3H,s); 2.60-2.70(2H,m); 3.50-3.70(3H^); 
430(lRm); (mp 43*»C). 

(xiv) 2-(4,4-difluorobut-3-cnylsulfinyl>5-ethyI-13,4-thiadiazole (Compound XIH^S). 'H 
NMR: 8 1.50(3Rt); 2.40-2.50(lRm); 2.60-2.70(lH^); 320(2Rq); 3^5-335(2H^); 
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4.25(llim); (gum). 

(xv) 2-(4,4Hiifluorobut-3-enylsulfonyl)-5-ethyl-13^4-thia^ (Compound XIII^9). 
Nr=269; »HNMR: 5 1.50(3Ht); 2.60-2.70(2am); 3.20(2H,q); 3.65(2H,t); 
4.30(lttm); (gum). 

EXAMPLE Xin,4 

This Example illustrates a preparation of 2-(4,4-difluorobut-3-enylthio)-5-melho>^- 
13,4-thiadia23ole (Conpound XIII.lOl) fiom Co^^x>und Xm.l. 

To a stirred suspoision of sodium hydride (0.030g) in toluene (3cm^) was added 
methanol (0.022g), resulting in effervescence. After stirring for 10 minutes. Compound 
Xin.l (0.20g) was added and the reaction was stirred at the ambient te mpe r a ture for 18 
hours. The reaction was analysed by gc and finther portions of sodium hydride and methanol 
added until complete loss of starting material was observed The reaction was poured into 
wator and the layers sq>arated The product was extracted into diethyl ether and the 
combined organic phases were dried (MgS04) filtered and evqxirated under reduced pressure 
to give a pale yellow oil. Purification by column chromatography on silica gel using 3:17 
ether : hexane as the eluant gave Conpound Xin.lGl (0.069g). lvr=238; NMR: 5 2.40- 
2.55(2H,m); 3.25(2H,t); 4.20(3H,s); 4.30(lH,m); (oil). 

EXAMPLE X TV .l 

This Exanple illustrates the preparation of 5-(4,4-difluoxobut-3-enylthio)-l- 
methyltetrazole (Conpound XTV.l). 

The sodium salt of 5-mercapto-l-methyltetrazole was alkylated with 4-bromo-l,l- 
difluorobut-l-oie using the procedure of Example Xin.l to give Conqx>und XIV. 1. \r=206; 
'H NMR: 5 2.53(2H,m); 3.38(2H,t); 3.92(3H,s); 4.28(llim); (oil). 

EXAMPT.FXV.l 

This exang^le illustrates a preparation of l-(4,4-difluorobut-3-enylthio>4-nitrobenzene 
(Compound XV. 1). 

4-Nitro-thiophenol (0.5g), potassium carbonate (0.448g), 4,4-difluorobut-3-enyl 4- 
methyl-benzenesulfonate (0.846g) and potassium iodide (0.388g) were heated and stizred 
under reflux in acetone (15cm^) for a total of 6 hours after vAnch none of the starting tosylate 
was detectable by tic. The reaction mixture was poured into water and extracted with 3 
portions of ethyl acetate. The combined organic phases were washed 3 times with 2M 
NaOH, and saturated aqueous brine and then dried (MgS04). Removal of solvent by 
evqx)ration under reduced pressure gave a dark yellow oil which was purified by flash 
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chromatography on siiica gel using 5% ethyl acetate in hexane as eluant to give Compound 
XV.l (0.474g). lvr=245; *H NMR: 5 2.42(2Rm);3.09(2Ht); 43(KlRm)^ 
8.14(2Rd); (oil). 

EXAMPLE mi 

This Exanple illustrates a preparation of 2-chloro^4,4-diflucMt)but-3-enylthio> 
pyridine (Confound XVI. 1). 

Tert-butyl nitrite (0.442g) in dichloramethane (20cn^) was added dropwise to a 
solution of 4-amino-2-chloropyridine and bis-{4,4-difluorobut-3-enyl)disuIfide (1.9g) in 
didiloromethane (20cm^) \^le stirring the mbcture at O^C. The reaction mixture was stirred 
for 4 hours and then allowed to stand at the ambient tenperature for 18 hours. Water was 
added and the product extracted into ethyl acetate. The combined organic |±ases were 
washed with saturated brine, dried (MgS04), filtered and evaporated under reduced pressure 
to give an orange-brown gum. Chromatography on sorbsil-C30 using 4% ethyl acetate in 
hexane as eluant gave Compound XVI. 1 (0.134g). Ivr=235; 'H NMR: 6 2.35-2.46(2H,m); 
2.98.3.7(2H,t); 4.18(IH,m); 7.02(lH,d); 7.11(lH,d); 8.14-8.21(lH,d); (oil). 

EXAMPT.K XVT_2 

This Example illustrates a 2-step preparation of 4-(4,4-difluorobut-3-enylthio>2,3,5,6- 
tetrafluoropyridine (Coixqx)und XVI.2). 

Stmll Preparation of the sodium salt of 2.3.5,6-tetraflunm pyridine-4-thiol 

44Zhloro-2,3,5,6-tetrafluoropyridine (2g) and sodium hydrosulfide dihydrate woie 
stirred and heated under reflux in iso-propanol (40cm-^) for 3 hours. The mixture was then 
stirred at the ambient temperature for 18 hours. The precipitated solid was removed by 
filtration, washed with diethyl ether and discarded The combined organic solutions were 
evirated under reduced pressure to give 2,3,5,6-tetrafluoropyridine-4-thiol as its sodium 
salt (2.2 Ig), vA)ich was used without further purification in the second step. 

StQL2: Preparation of rCompound XVT 

The intermediate fi-om step 2 (L7g), 4-bromo-l,l,-difluorobut-l-ene (1.99g), and 
potassium carbonate (1.53g), were stinred and heated under reflux in acetone (30cm^) for 18 
hours. The inorganic precipitate was removed by filtration and the filtrate evaporated under 
reduced pressure to give a dark brown oil. Chromatography on sorbsil-CSO using hexane as 
eluant gave Compound XVI.2 (1.82g). Nr=273; 'H NMR: 5 2.3-2.42(2H,m); 3.15- 
3.25(2H,t); 4.15-4.34(llim); (oil). 

The following con^)ounds according to the invention were prepared using the 
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procedure of Step 2 above. The alkylating agent was 4-bromo-l,l,-difluorobut-l-ene or 4,4- 
difluorobiit-3-enyI 4-methyl-benzenesulfonate. 

(i) 4-(4,4-difluorobut-3-enylthio)-pyridine (Conqiound XVI.5). ivr=201; *H NMR: 6 
2.40(2H,m); 3.04(2at); 4.30(lH,m); 7.11(2Hd); 8.41(2H,d); (oil) from 4- 
merc^topyridine. 

(ii) 4,4-difluorobut-3-enyl 2<4,4-difluorobut-3-OTylthio)pyridine-3-cartx)>ylate (Conqjound 
XVI.IO). Nr=335; 'H NMR: 5 2.43(4am); 3.22(2H,t); 429(2H,m); 436(2H,t); 
7.09(lHdd); 8.20(lIIdd); 8.57(lH,dd); (oil) from 2.mercaptopyridine^3-caiboxylic 
acid. Potassium iodide was used to convert two equivalents of 4,4-difluorobut-3-myl 
4-methyl-benzenesulfonate to the more reactive 4-iodo-l,l-diflucMX)but-l-ene in situ in 
this reaction. 

(iii) 2-(4,4-difluorobut-3-enylthio>5-trifluoromethylpyridine (a)m^ *H 
NMR: 52.40(2Itm); 3.25(2H,t); 4.25(llim); 7.25(lHdd); 7.45(lH,dd); 8.40(lHci); 
(oil) from 2-mercapto-5-trifluoromethylpyridine. 

(iv) 2-(4,4Kiifluorobut-3-enyIthio)pyridine (Compound XVI.19). M'=201; ^HNMR:5 
2.40(2Hm); 3.20(2H,t); 430(lltm); 6.90(lH,dd); 7.20(lH,dd); 7.45(lH,td); 
8.40(lH,dd); (oil). 

(v) 2-(4,4-difluorobut-3-enylthio>5-nitropyridine (Compound XVI.21). M'=246; 
NMR: 5 2.45(2H,m); 3.30(2Iit); 4.28(lH,m); 7.30(llid); 8.23(lH,ddJ; 9.25(lH,d); 
(oil) from 2-mercapto-5-nitropyridine. 



This Example gives a general procedure for the prqjaration of 2-(4,4-difluorobut-3- 
enylthio>5-substituted-pyridines from 2-chloro-5-substituted-pyridines. The method is 
illustrated by the preparation of 5-chlon>-2-(4,4-difluorobut-3-aiylthio)pyridine (Confxiund 
XVI. 13) fiDm 2,5-dichloropyridine. 

Sodium hydrosulfide dihydrate (0.672g) was added to a solution of 2,5- 
dichloroi^dine (1.48g) in dimethylformamide (20cm3), causing tfie mixture to go blue and 
then green on heating to 100°C. The reaction was heated for 7 hours and then 4-bromo-l,l- 
difluorobut-l-ene (1.71g) and potassium carbonate (1.38g) were added. The reaction was 
heated for 2 hours then allowed to cool. The reaction mixture was poured into diethyl edio- 
and 2M HQ and the layers sq)arated Hie aqueous layer was extracted with ether, llie 
combined organic phases wm then washed with 2M HCl, water and brine (alternately 3 
times each), dried (MgS04), filtered and evaporated under reduced pressure to give a brown 
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oil. Column chromatography on silica gel using 2% diethyl ether in hexane as eluant gave 
Conpound XVI. 13 (0.805g). M-235; »H NMR: 6 Z40(2H.m); 3.20(2Itt); 4.25(lHjn); 
7.15(lKdd); 7.45(iadd); 8.40(lRd); (oil). 

The following compound according to the invention was prepared using the above 
procedure: 

(i) 5-cyano-2-(4,4-'difluorobut-3-enylthio)pyridine (Conpound XVI. 15). NMR: 6 
2.40(2Iim); 3.25(2^0; 4.25(lKm); 7.25(lH,dd); 7.70(lH,dd); 8.65(lH,d); (mp 
34X). 

EXAMPLE XVI,4 

This Exanqjle gives a gmCTal procedure for the preparation of 2-(4,4-difluorobiit-3- 
eiTylthio>3-substituted-pyridines &om 2-chlon>-3-substituted-pyridines and 4,4-difIuorobut-3* 
enylisothiouronium hydrohromide. The method is illustrated by the prqjaration of 2-(4,4- 
difluorobut-3-enylthio>3-niiropyridine (Conpound XVI24) fix)m 2-cMoro-3-nitiDpyridine. 

4,4-DifluorDbut-3-enyIisothiouronium hydrobromide (1^4g) was added to a solution 
of sodium hydroxide (0.6g) in water (lOarf) and the reaction was stirred vigorously at the 
ambient teinperature for 20 minutes. A solution of 2-chloro-3-nitn^7yridine (0,795g) in 
didiioromethane (lOcm^) was added to the reaction followed by tetra-n-butylammonlum 
bromide (catalytic). The reaction was stirred vigorously for 3 hours. The mixture was 
diluted with dichloromethane and the layers separated. The organic layer was washed with 
brine, dried (MgS04), filtered, and evirated under reduced pressure to give a yellow oil. 
Column chromatography on silica gel using 15% diethyl ether in hexane as eluant gave 
Compound XVI.24 (0.847g). M"=246; NMR: 5 2.40(2H,m); 3^(2H,t); 4.30(lH,m); 
7.20(lH,dd); 8.50(lH,dd); 8.70(lH,dd); (oil). 

The following compound according to the invention was prepared using the above 
procedure: 

(i) 3H:yano-2-(4,4-difluorobut-3-enylthio)pyridine (Con?x)und XVI.^ M'=226; *H 

NMR: 52.40(2H,m); 3.30(2Ht); 4.25(llim); 7.10(lH,dd); 7.80(lH,dd); 8.55(lH,dd); 
(oil). 

EXAMPIJ. XVT.5 

This Exanple illustrates a method suitable for the preparation of compounds 
according to the invention in which the sulfur atom of the 4,4-difluorobut-3-enylthio 
substituent of the corresponding unoxidised compound (prepared according to the procedures 
of the preceding Examples) is oxidised to sulfoxide (sulfinyl) or sulfone (sulfonyl). 
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Preparation of Compound XVI.3 from rnmpnund XVT ? ustnp one f^ piivalent of 
oxidant. 

Compound XVI.2 (0.81 8g) was cooled to 0°C in dichloromethane (SOorf) and 3- 
chl(nt)pai)enzDic acid (0.99g) was added over a paiod.of five minutes. The mixture was 
stirred at the ambient tenperature for 6 hour and stood for 40 hours. The reaction mixture 
was poured into saturated aqueous sodium bicarbonate and tiie product was extracted into 
dichlorom^hane. The organic layer was washed wiA water and dried (N%S04). Ev^xjiation 
of solvent under reduced pressure gave a yellow oil which was duomatogr^hed on soifosil- 
C30, eluting with 15% ethyl acetate in hexane to give 4-(4,4-difluorobut-3-enylsulfinyl> 
2,3,5,6-tetiafluoropyridine (0.71 Ig). »H NMR; 5 2.45-2.8(2HUn); 3.15-33(lH,m); 3.5- 
3.65(lH4n); 4.2-4.4(lH,m); (oil). 

ErgDaration of 5-cvancv2-r4.4-diflunmhiit-^-env1sulfonvl'tpvridine rCnmpoiind 
XVI.16^ from Conroound XVT.T5 using two equivalents of oxidant 
3<IhIorQperfoenzoic acid (3.14g of a 50% solid) was added pcftionwise to a stirred 
solution of Compound XVI.15 (1.03g) in dichloromethane (30001^) at 0*>C. The reaction was 
then allowed to warm to the ambioit tempoature and stirred fOT 4 hours. The mixture was 
poured into 2M aqueous sodium hydroxide and the layers separated. Ihe aqueous layer was 
extracted with didilcxomethane and the combined organic l^ers wctb dried over magnesium 
sul&te, filtered and evaporated under reduced pressure to give a yellow oil which crystallised 
on standing. Column chromatography on silica gel using 3 : 7 ethyl acetatf : hexane as 
eluant gave Conpound XVI.16 (0.785g). 'H NMR: 5 2.40(2Iim); 3.25(2H,t); 4.25(1H^); 
7.25(lH,dd); 7.70(lH,dd); 8.65(lH,d); (mp 34°C) 

The following corrqx>unds according to the invention were prepared using the above 
procedure: 

(i) 4-(4,4-difluorobut-3-enylsulfonyl)pyridine (Compound XVI.6). 'H NMR: 6 
2.50(2H,m); 3.20(2H,t); 4.25(lH,m); 7.80(2H,d); 8.95(2H,d); (oil). 

(ii) 2-(4,4-difluorobut-3-enylsulfonyl)-5-trifluoromethylpyridine (Compound XVI. 12). 'H 
NMR: 5 2.50(2H,m); 3.50(2H,t); 4.25(lH,m); 8.25(2H,d); 9.00(lH,hr s); (mp 60F>C). 

(iii) 2-(4,4-difluorobut-3-enylsulfonyl)pyridine (Compound XVI.20). 'HNMRiS 
2.50(2am); 3.50(2H,t); 4.25(lH,m); 7.55-7.50(lH4n); 8.00(lH.dt); 8.10(lH,d); 
8.75(lH,d); (oil). 

EXAMPLE yvni 

This Exanqjle illustrates a 2-step preparation of 3-(4,4-difluatx>but-3-enyiaiio)-6- 
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methylpyridazine (Compound XVILl). 

Step 1: Preparation of 3-mercapto-6-m f*t|7ylp>xj<;1f|7^n? 

3-Chloro-6-niethylpyridazine (5g) and thiourea (2.96g) were stiired together and 
heated under reflux in ethanol (50cm^) for 7.5 hours. The reaction was cooled and allowed 
to stand for 18 hours. The solid precipitate which had formed was filtered off and washed 
with diethyl ether to give 3-mercapto-6-methylpyridazine (2.3g), v^iiich was used in the next 
step without further purification. NMR: 5 2.40(3Rs); 730(llid); 7.63(lHd); 14.5- 
14.7(lH,br s). 

Step 2: Prgparation of Comppwid Xvn.l 

A mixture of the product &om Step 1 (0.337g), 4,4-difluorobut-3-aiyl 4- 
methylbenzmesulfonate (0.70g), potassium iodide (0.444g) and potassium carbonate (0.369gi) 
were stirred together and heated under reflux in acetone (20cm^) for 1 1 hours. Inorganic 
solids were removed by filtration and the filtrate evaporated under reduced pressure to give a 
brown oil. Chromatography on silica gel using 1:4 ethyl acetate: hexane as eluant gave 
Compound XVn.l (0.15g). Vr=216; *H NMR: 6 2.48(2Rm); 2.62(3H,s); 3.36(2H,t); 4.20- 
4.40(lH,m); 7.10(lH,d); 7-21(lIld); (oil). 

Ihe following conqx>unds according to the invention and the corresponding 
intermediate confounds were prepared using the procedure of Steps 1 and 2 above. 

(i) 3-(4,4-difluorobut-3-enylthio>6-chloropyridazine (Conpound XVn.2). M^=236; 
NMR: 52.50(2Iim); 3.39(2H,t);_4.20-4.40(lHm); 7.27(2H,s); (oil) fix>m 3,6- 
didiloropyridazine. 

(ii) 3-(4,4-difluorobut-3-enyithio>6-metho^yrida2ine (Con5X)und XVn.3). M^=232; *H 
NMR: 5 2.47(2Rm); 3.31(2Ht); 4.09(3Iis); 4.20-4.40(lIim); 6.83(lH,d); 
7.20(lH,d); (solid mp 39.3-40. TC) fix)m 3-chlon>-6-methoxypyridazine. 

(iii) 3-(4,4-difluorobut-3^ylthio)-6-phenylpyridazine (Confound XVn.4). M^=278; *H 
NMR: 52.54(2H,m); 3.46(2Iit); 4.25^.42(1 H,m); 7.39(lH,d); 7.51(3H,m); 
7.69(lH,d); 8.05(2Iim); (solid mp 91.7-92.1°C) firom 3-chloro-6.phenylpyridazine. 

(iv) H4,4-difluorobut-3-enylthio)-phthalazine (Compound XVII.7). M^=252; *H NMR 
(CDCI3): 52.59(2Rm); 3.55(2Rt); 4.28-4.45(1 lim); 7.89(3H,m); 8.12(lH,m); 
9.25(lH,s); (oil) from l(2H)-phthala^thione using the procedure of Step 2 above. 

EXAMPLE XVn,2 

This Example illustrates a preparation of Compounds XVn.5 and XVn.6 fiom 
Con^xjund XVn.4. 
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Compound XVn.4 (0.5g) was stirred at ambient temperature in isopropanol (20cm^) 
and magnesium monoperoxyphthalic acid hexahydrate (0.89g in lOarf water) wbs added. 
The mixture was stirred at the ambient temperature for 20 hours. The solid which had 
precipitated was filtered off and washed with water. The filtrate was poured into a saturated 
aqueous solution of sodium bicarbonate and further product was extracted into ethyl acetate. 
Ihe combined organic layers were washed with saturated brine and dried (MgS04). 
Evaporation of solvoit under reduced pressure gave an off-wdiite solid v^di was combined 
with the material first precipitated and chromatographed on silica gel, eluting with 30% ethyl 
acetate in hexane. The first product recovered was 3-(4,4-difluorobut-3-enylsufonyl)-6- 
phenylpyridazine (Conpound XVn.6) (0.2g). Nr=310; 'H NMR: 6 2.60(2H,m); 3.75(2H,t); 
4.2(M.40(lH,m); 7.60(3Iim); 8.11(llld); 8.15(2H,m); 8.22(lH,d); (solid nqj 14L7-144.3^Q. 
Further elution gave 3-(4,4-difluorobut-3-aiylsufinyl>6-phenyipyridazine (Compound XVn.5) 
(025g), ivr=294; *H NMR: 5 2.40 and 2.65(2Iim); 3.20-3.40(2H,m); 4.18-4.32(lltm); 
7.59(3Hm); 8.11(lH,d); 8.15(2H,m); 8.21(lH,d); (mp 133-134°C). 

EXAMPLE XVm.l 

This Exanple illustrates a 3-step preparation of 2-(4,4-difluorobut-3-cnyithio>- 
quinoxaline (Compound XVin. 1 ). 

Stgp 1: Preparation of quinQxali n>2>thiQne 

2-Quinoxalinol (lOg), phosphorous pentasulfide (16.72g) and pyridine (200cm^) woe 
stirred together and heated under reflux for 7 hours. The reaction mixture was allowed to 
cool and most of the pyridine was removed by evaporation under reduced pressure. The 
residue was partitioned between ethyl acetate and water and the organic layo" was separated. 
The aqueous layer was extracted with three fiirther portions of ethyl acetate and the combined 
organic phases were washed with saturated aqueous brine, dried (MgS04) and evaporated 
under reduced pressure to give a brown oily solid which was triturated with hot ethyl acetate 
: hexane (1:1) to dissolve the product and leave an insoluble residue. The solvent was 
removed under reduced pressure and gave an orange solid, part of whidi was used without 
further purification in Step 2. 

St£3l2l Preparation of 244-bromo^.4-difluQmbutvlthiQVquinoxaHne 

A mixture of the product fix>m Step 1 (Ig), 4-bromo^,4-difluQrobulyl 
metiianesulfonate (1.6Sg) and potassium carbonate (0.852s) ^^^'^ stirred toother in acetone 
(30ai^) at anibient tenq^erature for 7 hours. Inorganic solids were removed filtradon and 
the filtrate evqx)rated under reduced pressure to give a brown oil. Chromatogr^hy on silica 
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gel using 1:4 ethyl acetate: hexane as eluant gave 2-(4-bromc>4,4-difluorobiitylthio)- 
quinoxaline (1.375g). M^=332: »H NMR: 5 2.19(2Rm); 2,50-2.70(2Rni); 3.43(2ttt); 7.60- 
7.73(2H,m); 7.93{lRdd); 8.03(lRdd); 8.60(llts); (oil). 
StssiJi Prepgration of Compond XS^Ll 

I,8-Diazabicyclo[5.4.0] undec-7-ene (DBU) (I.Mcirf) and the product from step 2 
(1275g) were stirred in toluene (30cin^) and heated under reflux for 5 hours. The mixture 
was cooled, then excess ethyl acetate and 2M aqueous hydrochloric acid were added and the 
organic phase separated The aqueous phase was extracted with ethyl acetate and tiie 
combined organic phases were washed with saturated brine, dried (MgS04X filtered and 
evaporated under reduced pressure to give a brown oil. Chromatogr^hy on silica gel using 
1:4 ethyl acetate : hexane as eluant gave Compound XVm.l (0.65g), Nr=252; *H NMR: 5 
2.51(2H,m); 339(2^1); 4.3(M.40(lH,m); 7.60-7.75(2H,m); 7.90(lHcld); 8.03(lH,dd); 
8.60(llls); (oil). 

The following compound according to the invention and the corresponding 
intermediate con^und were prq)ared using the procedure of Steps 2 and 3 above: 
(i) 6-chloro-2-<4,4-difluorobut-3-enylthio)-quinoxaline (Con5X)und XVin.4). Nr=286; *H 
T^JMR: 5 2.50(2Iim); 3.35(2Rt); 4.2(M.40(lH,m); 7.65(lH,dd); 7.86(lHd); 
8.01(lH,d); 8.59(lH,s); (oil), from 6-chloroquinoxalin-2-thione via 2-(4-bromo-4,4- 
difluorobutylthio>6-chloroquinoxaline. NMR; 5 2.08-2.2 l(2Iim); 2.48- 
2.68(2Iim); 3.40(2H,t); 7.65(lH,dd); 7.88(lH,d); 8.00(lH,d); 8.60(lH,s); (oil). 

EXAMPLE xvrn.2 

This Example illustrates a 2-step preparation of 2-(4,4-difluorobut-3-enylthio>pyrazine 
(Compound XVm.7). 

Step 1: Prgpgration of 2-mgrcaptopyrazine 

2-Chloropyra2ine (5g) and thiourea (3.32g) were heated under reflux in ethanol 
(SOcnt^) for 8 hours. The reaction mixture was cooled and the ethanol was removed by 
evaporation under reduced pressure to give a brown gum (8.3 Ig) which was stirred with 2M 
aqueous sodium hydroxide (50cm^) for 16 hours. The solid whidi precipitated was filtered 
off and washed with water and acetone and vacuum dried. This gave a yellow solid (0.72g); 

NMR (DMSOd^): 5 7.69(lH,d); 7.89(lH,d); 8.6(lHLs), which was used in the second 
step without fruther purification. 

StgL2i Prepgratipn of Compound XVIIIJ 

The product &om Step 1 (0.2 13g), 4,4-difluorobut-3-enyl 4-methyl-ben2enesulfonate 
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(0.5g), potassium carbonate (0.263 g) and potassium iodide (0.3 17g) were mixed in acetone 
(lOcm^) and heated under reflux for 9 hours then allowed to cool over a weekend. The 
precipitate formed was removed by filtration and the filtrate evirated under reduced 
pressure to g^ve a brown oiL Chromatography on silica gel using 1:4 ethyl acetate : hexane 
as eluant gave Compound XVffl.7 (0.3g). Nr=202; NMR: 5 2.40(2Iim); 3.21(2H,t); 
4.2(M.40(lIim); 8.20(lH,d); 8.38(lH,t); 8.48(lH,s); (oil). 

EXAMPLE XVni.3 
Ihis Example illustrates a 2-step preparation of 3-chloro-2-(4,4-difluarobut-3- 
enylthio)-pyrazine (Conq)ound XVIII.10). 

Step 1: Prq^aration of 2-chloro-3-mercaptQpyra7ine and 2.3-dimercaptnpvra7ine 

2,3-Didilorqpyra2ine (Ig) and sodium hydrosulfide dihydrate (2.5g) were combined in 
isopropanol (20cnP) and the mixture heated under reflux for 1 hour. Ihe reaction was cooled 
and allowed to stand for 36 hours. The yellow solid which precipitated was recovered by 
filtradon, washed with diethyl ether and dried vndsr vacuum. The filtrate was discarded. 
The solid was dissolved in hot ethanol and on cooling a small amount of sodium hydrosulfide 
precipitated and was removed by filtration. The remaining ethanol solution was diluted with 
diethyl ether when^xjn a yellow solid (03g) precipitated This was identified as the bis- 
sodium salt of 2,3-dimercaptopyrazine, Mtr(FAB)=188; *H NMR (DMSOkU: 8 7.35(lH,d); 
7.50(lH,d). Evaporation of the mother liquors gave a yellow solid (0.8g), identified as the 
sodium salt of 2-chloro-3-mercaptopyra2ine, M'(FAB)=145; *H NMR (DMSOd^): 5 
7.35(llid); 7.80(llid) 

Step 2! Preparation o f 3-chlQnv2^4.4-difluQrobut-3-envlthioVpvra7tne 

The mono-thiolate product fi-om Step 1 (0.8g), 4,4-difluorobut-3-enyl 4-methyI- 
benzenesulfonate (L24g) and potassium carbonate (0.655g) were mixed in acetone (25cm^) 
containing dimethyl formamide (5cm^) and heated under reflux for 15 hours then allowed to 
cool. The precipitate was removed by filtration and the filtrate evaporated under reduced 
pressure to give a brown oil Chromatography on silica gel using a 95:5 mixture of hexane : 
ethyl acetate as eluant gave Compound XVm.lO (0.45g). M"=236; *H NMR: S 2.41(2H,m); 
3:20(2H,t); 4.20-4.40(lH,m); 8.05(lH,d); 8.30(lH,d) (oil). This contained (gc) 5% of 
Compound XVIII.13 as an impurity. 

Con?)ound XVIII.13 was obtained pure in its own right by treatment of the bis- 
thiolated product fiom Step 1 of the above ©can^jle with two equivalents of 4,4-difluarobut- 
3-enyl 4-mediyl-ben2enesulfonate under the same conditions as Stq) 2 of this Exanple. 
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Chromatography on silica gel using a 4:1 mixture of hexane : ethyl acetate as eluant gave 
23-bis-<4,4.difluorobut-3-enylthio)-p>Ta2ine. lvr=324; »H NMR: 5 2.40(4Rm); 3.22(4Rt); 
4,20-4.40(2Rm); 8.07(2Rs) (oil). 

The following compound according to the invention was prq>ared using the above 
procedure: 

(i) 6-cWoro-2-(4,4Klifluorobuto-enylthio>pyra2ine (Con5X)u^^ Nr==236; 'H 

NMR: 52.42(2H,m); 321(2H,t); 4.20-4,40(lILm); 8.20(lH,s); 8.35(lHs) (oil) from 
2,6-dichloropyrazine. 



Hiis Example illustrates a preparation of Compounds XVm^ and XVIQJ from 
Compound XVm.l, 

ConqDOund XVm.l (0.25g) was stirred at ambient tei np er at ure in ethanol (lOcnr^) and 
magnesium monoperoxyphthalic acid h^cahydrate (0.589g in 5cm? water) was added over a 
period of five minutes. After 30 minutes, the mixture was heated to 70PC for 1 hour. The 
reaction mixture was cooled, poured into saturated aqueous sodium bicaibonate and the 
products were retracted into ethyl acetate. The organic layer was washed widi water and 
dried (MgS04). Evaporation of solvent under reduced pressure gave an off-white solid 
(0.1 5g) which was chromatographed on silica gel, eluting with 10% ethyl acetate in hexane. 
The main product recovered was 2-(4,4-<iifluorobut-3-enyisulfonyl)-quinoxaline (Con^und 
XVffl.3) (O.lg) mp 86.5-87.5X. M"=284; >H NMR: 6 2.61(2Iim); 3.62(2H,t); 4^0- 
4.40(lH,m); 8.00(2H,m); 8.25(2Iim); 9.51(lH,s). Tic indicated the presence of a lower rf 
material, 2-(4,4-difluorobut-3-enylsulfinyl)-quinoxaline (Compound XVin.2) in the crude 
reaction product but this was not isolated pure. 

The following, compounds according to the invention were prepared by the above 
procedure: 

(i) 6-chloro-2<4,4^£luorobut-3-enylsulfmyl>pyra2ine (Con5X)und M*'=253; 
'HNMR: 5 2.30-2.70(2HLm); 3.00-3.30(2H,ni); 4.19^.35(lH,m); 8-70(lH,s); 
9.10(lH,s) (oil) from Compound XVni.l4. 

(ii) 6-chloro-2-(4,4-difluorobuto-enyIsulfonyl)-pyrazine (Con^x^und XVm.l6). Nr=268; 
»H NMR: 52.55(2Rm); 3.50(2H,t); 4.20-4.35(lH,m); 8.90(lH,s); 9.19(lH,s) (oil) 
from Compound XVin.l4. 



This Example illustrates a 3-step preparation of 4-(4,4-difluorobut-3-enyltiiio]-l,2,3- 



EXAMPiF xvrn.4 



EXAMPLE Vm.l 
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benzotriazine (Compound XIX 1). 

Step 1: Prq^aration of 4^mercapto>L2.3-ben70Tria7ine 

2-Aminobenzonitrile (5g) was stirred in pyridine (30cirf), triethylamine (6arf) was 
added and hydrogen sulfide gas was bubbled into the reaction over 4 hours. The mixture 
was then poured into water (20cm^) and the oil which separated out on shaking was separated 
oS, and dried by azeotroping with ethanol and toluene. This gave a yellow solid (2- 
aminothiobenzamide, 3g) vMch was stirred in 2M hydrochloric add (30cm?) at 0**C. Sodium 
nitrite (1.65g) in water (lOcra^) was added dropwise and the reaction mixture was stirred cold 
for 1 hour, then allowed to warm to the ambient temperature and stiired for a further 1 hour. 
The solid was produced was filtered off washed with water and dried by washing with 
diethyl ether, to ^ve a brown solid (2.15g). 

Step 2: Preparation o f 4-f4.4-difluomhut-3-envlthioV1 .2.3-ben7ntria7ine 

The product of Step 1 (Ig), 4-bromo-4,4-difluorobu!yl methancsulfonate (1.65g) and 
potassium carbonate (0.852g) were stiired together in acetone (30cm^) at ambimt teiiipaature 
for 36 hours. Inorganic solids were rmioved by filtration and the filtrate evaporated tinder 
reduced pressure to give a brown oil. Chromatography on silica gel using 1:4 ethyl acetate: 
hexane as eluant gave two yellow oils (ea 0.5g). The first-eluted oil was identified as N- 
alkylated material and the second was the desired S-alkyated intermediate 4-(4-bromo-4,4- 
difluorobutylthio>lA3-benzotriazine. >HNMR: 5 2.18-2.31(2H4n); 2.58-2.71(2H,m); 
3.63(2H,t); 7.95(llit); 8.09(2Iim); 8.40(lH,d). 

Sigii: Preparation of Compound XIX 1 

1,8-Diazabicyclo[5.4.0] undec-7-ene (DBU) (0.45cm3) and the product &om step 2 
(0.5g) were stirred in toluene (15cm^) and heated under reflux for 6 hours. The mbcture was 
cooled, then excess ethyl acetate and 2M aqueous hydrochloric acid were added and the 
organic phase separated. The aqueous phase was extracted with ethyl acetate and tiie 
combined organic phases were washed with saturated brine, dried over anhydrous magnesium 
sul&te, filtered and evaporated under reduced pressure to give a yellow oil. ChromatogRphy 
on silica gel using 1:4 ethyl acetate : hexane as eluant g^ve Conqxjund XIX 1 (025g). 
MFr=254; 'HNMR: 5 2.60(2Rm); 3.60(2H,t); 4.3(M.40(lH,m); 7.93(lH,t); 8.09(2H,m); 
8.39(lH,d); (oil). 

FYAMPTP.XXl 

Two methods (A and B) of preparing mercapto-l,2,4-triazines required as 
intermediates for preparation of compounds of the invention arc described below. 
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MKTHOD A . 

A general synthesis of 3-mercapto-l,2.4-triazines is by reaaion between 
thiosemicarbazide and a 1.2 di-carbonyl compound This is illustrated by the preparation of 
3-mercq>to-5-methyH,2,4-triazine. 

A solution of sodium bicarbonate (8g) in water (lOOcrn^) was added to a suspension 
of tiiiosOTiicaibazide (8g) in water (lOOcm^). The resulting solution was cooled below 5°C 
and pyruvic alddiyde (40% wei^t solution in water, (20cm^)) was added. The solution was 
kept at S'^C for 18 hours, then washed with chloroform (10 x 50cm^). The pH of the aqueous 
layer was adjusted to 2 with concentrated hydrochloric acid. The resulting predpitate was 
filtered ofiF, washed with copious amounts of water and dried, giving an orange solid 
(4.036g). The 3-mercapto-5-methyl-l,2,4-tria2ine was used without fiirther purification in 
subsequent steps. 

The following intermediate merc^totriaanes were prqjared following the above 
procedure. In some cases, ethanol was used as solvent in place of water. The starting 
materials were commercially available. 

(i) 3-mercapto-l,2,4-triazine from glyoxal. 

(ii) 3^mCTcapto-5-propyl-6-methyH,2,4-tria2ine from hexane-2,3-dione. ^NMR: 5 
0.98(3H,t); 1.54.1.68(2Rm); 2.08(3Rs); 3.04(2H,t); 82(lH,br s). 

(iii) 3-mercapto-5-phenyl-6-methyH,2,4-tria2ine from l-phenylpropane-l,2-dione. 
\4KTHOD B 

An alternative method for preparing merc£qDto-l,2,4-triazines comprises treatment of a 
corresponding hydroj^triazine (which may exist in various tautomeric fomis) with a 
thiolating reagent such as phosphorous pentasulfide. This following illustrates the prq^aration^ 
of 1 A4-triazine-3,5(2Ii4H>dithione from l,2,4-tria2ine-3,5(2H,4H)-dione (6-azauracil). 

6-Azauracil (2g), phosphorous pentasulfide (15.72g) and pyridine 50cm^ were stirred 
together and heated under reflux for 56 hours. The reaction mixture was allowed to cool and 
most of the pyridine was removed by eviration under reduced pressure. The residue was 
a^tated with diethyl ether and water and the organic layer was sq^arated The aqueous layer 
was extracted with three finther portions of diethyl ether and the combined organic phases 
were washed with saturated aqueous brine, dried (MgS04) and evsporated under reduced 
pressure to give a brown oil which was chromatographed on silica gel, using 1:S etfiyl 
acetate: hexane as eluant. This gave an orange solid (Ig) vMch was used widiout fixrtfaer 
purification. *H NMR (DMSO-d^): 5 7.95(lRs); 13.8-14 l(lH,br s); 14.3-14.6(lH,hr s) 
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3-Mercapto-L2.4-berizotriazine was prepared from 3-hydroxy-l^,4-benzDtriazine and 
6-methyl-l,2,3-triazine-5(4H>thione from 6-methyl-l,23-triazine-5(4H)-one following 
essaitially the above procedure. 



This Exanq^le illustrates the preparation of compounds according to the invention 
wfaidi contain a 1,2,4-triazine substituted with a 4,4-difluorobut-3-enylthio group in the 3, 5 
or 6-position, starting from a correspondingly substituted merc^totriazine and an ap propriate 
difluorobut-l-ene alkylating agent. This is demonstrated by the following prq)aration of 3- 
(4,4-difluQrobiit-3-enyltWo>5-hydroxy-l^,4-tria2in (Conpound XX227) from 6-aza-2- 
thiouracil and 4,4-difluorobut-3-enyl 4-metfayl-baizenesulfonate. 

4,4-IMfluorobut-3-enyl 4-methyl-benzenesulfonate (1.5g) and potassium iodide (0.95g) 
woe stirred in ethanol (5cm^) and heated undo- reflux for three hours then allowed to cool 
This part of the procedure converts the starting mataial to the more chemically reactive and 
thio-selective alkylating agent, 4-iodo-l,l -difluorobut-l-ene. 6-Aza-2-thiouracil (0.744g) was 
added as a solution in IM aqueous sodium hydroxide (5.73cm^) and the reaction mixture 
stirred at ambient temperature for 70 hours. The reaction was worked vp by addition of an 
excess of IM aqueous sodium hydroxide and ethyl acetate. The ethyl acetate layer was 
separated and the aqueous layer was washed with more ethyl acetate. These extracts were 
discarded The aqueous layer was then acidified to pH4 with 2M aqueous hydrodiloric acid 
The product was extracted into ethyl acetate (3 portions) and these combined organic layers 
wCTe washed with water and saturated aqueous brine and dried (MfeS04). The product was 
recovered from the solution by evaporation under reduced pressure to give a cream solid 
(0.659g). A portion was redissolved in hot ethyl acetate and some insoluble material 
removed by filtration. Compound XX.227 recovered from solution by ev^x5ration had mp 
102-103X. Nf =219; >H NMR (DMSOde): 6 2.41(2Iim); 3.25(2Iit); 4.55-4.75(lIim); 7.69 
and 7.79(total lH,ea s, tautomeric protons) 

Conpound XX.247 was prepared using a related procedure^ as follows. 

6-MethyH^,3-triazine-5(4H)-thione (0.5g), 4-bromo-l,l-difluarobut-l-ene (0.673g) 
and potassium carbonate (O.S43g) were stirred together in acetone (Scm^) for 60 hours at the 
ambient tenperature. Then inorganic material was filtered ofif and washed with acetone. 
Solvent was removed fix>m the combined acetone solutions by evaporation under reduced 
pressure and the residual brown gum was chromatogr^hed on silica, duting with 20% ethyl 
acetat e in hexane, to give 5-(4,4-difluorobut-3-enylthio>6-methyl-U2,4-triazine (Conpound 



EXAMPT.FX^2 
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XX.247) (0.075g). lvr=217; NMR: 5 2.45(2Hjn); 2.60(3as); 3.29(2Iit); 4.20- 
4.40(lRm);9.11(l}is);(oil). 

EXAMPLE XX„^ 

When the mercaptotriazine is fiilly soluble in acetone and canies no other potentially 
interfering nucleophilic groups a procedure alternative to that of Exan5)le XX2 may be used 

This is illustrated by the following preparation of 3,5-bis-(4,4-difluQrobut-3-enylthio> 
lA4-triazine (Compound XX231) from L2,4-triazine-3,5(2H,4H)-dithione and 4,4-difluaro- 
3-butenyI 4-niethyl-ben2cnesulfonate. 

1 A4-Triazine-3,5(2rL4H>dithione (Ig), 4,4-difluorobut-3-enyl 4-methyl- 
benzienesulfonate (3.6g), potassium iodide (L14g) and potassium carbonate (0.952g) were 
stirred and heated under reflux in acetone (20cm^) for 7 hours. The solution was cooled and 
filtoed to remove solids. The filtrate and further acetone washings of the solids were 
combined and evqx>rated under reduced pressure to give a brown oil. ChromatogRphy on 
silica gel using 15:85 ethyl acetate : hexane as eluant gave Con^xHjnd XX231 (Ig) as an 
orange oil. Nr=325; "HNMR; 8 2.40-2.55(4Ilm); 3.25(4Iim); 4.15-4.40(2Iim); 
8.70(lH,s). 

EXAMPTEyy4 

This Exan^>le illustrates a general procedure for the two-step preparation of 
con^unds according to the invention by reaaion of a mercapto-substituted 1^4-triazine 
with 4-bromo-4,4-difluorobutyl methanesulfonate followed by ddiydrobromination of the 
resulting intermediate as demonstrated by the following preparation of 3-(4,4-difluorobut-3- 
enylthio>5-phenyl-6-methyM,2,4-triazine (Con5X)und XX4). 

Step 1; 3-f4-bromo4,4KiifluorobutvlthioV5-ph envl-6-methyM 7 4-triarinf> 

A mixture of 4-bromo^,4-difluorobutyl methanesulfonate (0.7g), 3-max:2pto-5- 
phenyl-6-methyH A4-tria2ine (0.5g) and potassium carbonate (0.7g) were stirred together 
and heated under reflux in acetone (40cni^) for 14 hours. Inorganic solids were removed by 
filtration and the filtrate evaporated under reduced pressure to give a brown oil (L058g). 
Chromatography on silica gel using 1:4 ethyl acetate: hexane as eluant gave an orange oil 
(0.576g). This was stinred and heated under reflux in trifluoroacetic acid (3arf) for 6 hours 
to re-cyclise some material which had undergone partial hydrolysis and ring opening. 
Product was recovered by e\'aporation of the solvent under reduced pressure and 
chromatogr^hy on silica gel and gave 3-(4-bromo-4,4-difluorobutylthio>5-phenyl-6-methyl- 
U,4.triazine. (0.509g). 'H NMR: 5 2.12-2.24(2Hjn); 2.48-2.68(2Iim); 2.78(3H,s); 
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3.36(2H,t); 7.50-7.58(3Iim); 7.68-7.74(2Itm): (oil). 

Slgi2: 3-r 4.4-dif1u orobut-3-envlthioV5-phenvl-6-methvl-1 ,:?.4-rria7ir| g 
1,8-Diazabicyclo[5.4.0] undec-7-ene (DBU) (Icirf) was added dropwise to a stirred 
solution of the product from stq> 1 (0.5g) in toluene (lOorf). Ihe mixture was kept at 
ambiait tcnqjerature for 20 hours, then excess ethyl acetate and saturated aqueous ammonium 
diloride were added and the organic phase separated The aqueous phase was extracted with 
^yl aceta te and the combined organic phases were washed with saturated aqueous 
amnKmium chloride, dried (MgS04), filtered and evjqxKated under reduced pressure to give 
an orange oil (0.43g). Chromatogr^y on silica gel using 1:4 ethyl acetate : hexane as 
cluant gave Compound XX4 (0.281g). ivr=293; 'H NMR: 5 2.48-2.58(2H4n); 2.76 (3H,s); 
3.32(2H,t); 4.22-4.40(lH,m); 7.48-7.58(3Hjn); 7.68-7.76(2H,m); (oH). 

EXAMPTFYVS 

This Exan^le illustrates a procedure suitable for tiie pr epar at icm of conqxninds 
according to the invention carrying an alkojQ^, or substituted aIko>^, group on the 5-position 
of the triazine ring from a conpound carrying alkenylthio groi^ in both the 3 and 5- 
positions, as danonstrated by the preparation of 3-(4,4-difluorobut-3-€nylthio)-5-melhoj^- 
lA4-tria2ine (Conqxiund XX.221) from Compound XX.231. 

CcHiqxsund XX1231 (0.5g) was stirred for one hour wife sodium methoxide (0.083g) in 
m^hanoi (15cn^) at ambient temperature. The solvent was removed by ev^xjration under 
reduced pressure and the residue was chromatogr^hed on silica gel, eluting with 15:85 ethyl 
acetate : hexane, and gave 0.12g of Compound XX:221. M^=233; 'H NMR: 6 2.50(2H,m); 
3.29(2H,t); 4.02(3H,s); 4.22-4.42(1 H,m); 8.55(lH,s) as a single isomer whose identity as the 
5-metho3ty conqxjund was confirmed by nmr. 

The following compounds according to the invention were p repared using the above 
procedure witii the appropriate alkoxide in the corresponding alcohol as solvent: 

(i) 3-(4,4-difluarobut-3-enylthio>5-(l-methyl-ethoxy>l,2,4-triazine (Compound XX:205). 
lvr=261; 'HNMR: 5 1.4(6IId); 2.5(2H,m); 325(2H,t); 4.2-4.4(lIim); 5.4(lH,m); 
8.45(lH,s). 

(ii) 3-(4,4-difluorobut-3-enylthio>5-etho30'-l A4-triazine (Compound XX218). 1^=247; 
•HNMR: 5 1.43(3H.t); 2.50(2H.m); 3.26(2H,t); 4J-4.4(lH,m); 4.46(2H,q); 8.5(lH,s) 

EXAMPT.F XXfi 

This Example illustrates a 2-step procedure used for the preparation of Conqxninds 
XX.52 and XX.116 as a 1:1 mixture. 
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Step 1: 3-r4-bromo-4.4-difluorohutvlthioV5-methvU1 ?.4-tri anrf 

brom(>4.4-difluorobutylthioV6-methvl-1.2.4-ma7ine 

4-bromo4,4-difluorobiit}'l methanesulfonate (Ig) and thiosemicaibazide (0.475g) were 
sdzred together and heated under reflux in ethanol (20cm^) for 5 hours. GC indicated 
conq^Iete consumption of the methanesulfonate. The mixture was allowed to cool and water 
(3cn^) and sodium bicarbonate (Ig) were added (effervescence). A 40% by wei^t solution 
of pyruvic aldehyde (Icm^) was then added and the mixture stirred at ambient tenperature 
for 4 hours. TLC showed that product had formed. It was extracted into ethyl acetate and 
the organic layer was dried (MgSOJ, filtered and ev^orated to give an oil (1.209g)- This 
intermediate product was purified by chromatogr^hy on silica gel, eluting with 1:4 ethyl 
acetate : hexane and gave a yellow oil (0.464g) which had *H NMR; 5 2.08-220(2HUn); 
2.48-2.62(2H,m); 2.52 and 2.66 (total 3Rea s); 3.28-3.38(2Iim); 8.28 and 8.84 (total IH, ea 
s), indicating it to be an approximately 1:1 mixture of the 5- and 6-methyl isomers. 

SiSiL2l 3-(4.4-difluorQbut-3>envlthioV5-methvl-L2.4-tria2ine and 344.4- 

diflunrohnNl-CTivlthioWUmpthvUI , 7, 4^tria7in^ 

The mixture of products fi*om Step 1 (0.46g) were dehydrobrominated using DBU in a 
procediffe analogous to Step 2 of Example XX.4 and the product (0.253g) was purified by 
chromatography on silica gel eluting with dichloromethane. Under these conditions the 5- 
and 6-methyl isomers were inseparable and 0.232g of a yellow oil was obtained >^ch had 
Nr=217; 'H NMR: 5 2.44-2.54(2Rm); 2.50 and 2.66 (total 3H,ea s); 3.26-3.34(2H,m); 4J22- 
4.40(llim); 8.28 and 8.82 (total IH, ea s); this indicated it to be a 1:1 mbcture of Con5X>und 
XX.52 and Confound XX. 116. 

Corr^und XX251 according to the invention was prepared using the above 
procedure but taking cyclohexane-l,2-dione in Step 1 in place of pyruvic alddiyde. NMR: 
5 1.86-1.98(4H,m); 2.42.2.54(2Rm); 2.84-2.92(2H,m); 3.04-3. 12(2H,m); 3.28(2H,t); 422- 
4.38(lH,m); (oil). 

EXAMPT.K yy 7 

This Example illustrates an alternative procedure used for the prqsaration of 
Conqx>unds XX52 and XXI 16 as a chromatographically sq)arable mixture. 

4,4-difluorobut-3-enyl 4-methyI-benzenesulfonate (Ig) and thiosemicaibazide (0.4g) 
were stirred together and heated under reflux in ethanol (20cm^) for 6 hours. The mixture 
was allowed to cool ovemi^t, whereupon a crystalline yellow precipitate of the S-alkylated 
conpound was evident This was not isolated but solvent was ronoved by esraporadon at 
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reduced pressure and the residue (1.3g) was treated with scxiium bicarbonate (0.928g), water 
(Scm^) and ethanol (20cm^). A 40% by weidit solution of pynivic aldehyde (0.9cnT^) was 
then added (slight efifervescence) and the mixture stinted at ambient tenqserature for 1 hour. 
The reaction was poured into water and the produa was extracted into ethyl acetate (3 
portions). Hie combined organic phases were dried (MgS04), filtered and ev^xxrated to give 
a brown gum (0.85g). Chromatogr^hy on silica gel, eluting with 10% ethyl acetate in 
hexane gave a fraction wiiich was identified as Compound XX. 1 16 (O.OSg) (containing 10% 
of Conqx)und XX52 by NMR). Continued elution gave a mixed fi:action containing an 
approximately 1:1 mixture of Compounds XX52 and XXI 16 (0.16g) and then a fiacdon 
identified as Compound XX52 (O.lg) (containing 15% of Conqwund XXI 16 by NMR). 



This Exanq)le illustrates a general procedure for the two-step preparation of 
con^x>unds according to the invention by reaction of thiosemic^bazide witfi 4-bromo-l,l- 
difluorobut-l-ene and then cyclisation of &e intomediate with a l^-dicaibony^l conqx^und, as 
demonstrated by the following prqiaration of 3-(4,4-difluorobut-3-enylthio)-1^4-triazine 
(Confound XX 137). 

Thiosemicarbazide (2.6g) was stined with 4-bromo-l,l-difluorobut-l-aie in ethanol 
(75cm^) and the mixture heated under reflux for 7 hours and allowed to cool to the ambient 
tenperature. Glyoxal (4.2g of a 40% aqueous solution) and sodium hydrogen carbonate 
(7.37g) were added and the resulting mixture was stirred at the ambient t e i np a at ure for 18 
hours. Water was added and the product was extracted into three portions of etiiyl acetate. 
The combined organic phases were washed with saturated brine, dried (MgS04), filtered and 
evirated under reduced pressure to give a brown gum. Chromatogr^hy on silica gel, 
eluting with 20% ethyl acetate in hexane gave Con^und XX 137. Nr=203; *H NMR: 5 
2.50(2H,m); 330(2H,t); 4.20-4.40(lH,m); 8.39(lHd); 8.95(lH,d) (oil). 

The following compounds according to the invention were prq^ared using the above 
procedure with the appropriate 1,2-dicarbonyl compound in place of glyoxal: 
(i) 3-(4,4-difluorobut-3-enylthio)-5-propyl-l,2,4-triazine (Corrpound XX27) from 2-oxo- 



pentanal. Nr=245; 'HNMR: 5 L0(3H,t); L7.L85(2Iim); 2.45-2.55(2H,m); 
2.6(2H,t); 3.3(2H,t); 4.2^.4(lH,m); 8.8(lH,s) (oil). Ihis preparation also gave the 
isomeric Compound XX109; M*=245; 'HNMR: 5 L0(3H,t); 1.75-1.9(2H,m); Z45- 
2.55(2H,m); 2.9(2Ht); 33(2H,t); 4.2-4.4(lH,m); 8.25(lH,s) (oil), the latter fester 
running isomer in the chromatography being approximately 8% of the mixture vMch 
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was produced 

(ii) 3<4,4-difluorobut-3-em1thio>5-ethyI-lJ2.4-triaz^ (Con:qx)und XX130) from 2-oxo 
butanal. Nr=231: 'HNMR: 5 L3-1.4(3Rt): 2.45-2.55(2Rm); 2.75-2.85(2Hq): 3,25- 
3.35(2H,t); 4.2^.4(lRm): 8.85(lRs) (oil). The isomeric Compound XX.110 was 
detected in the reaaion mixture but was not isolated However, it was the major 
product of the cyclisation vsiien l.l-diedioxy-butan-2-one was used in place of 2-oxo- 
butanal. Initial imine formation in water followed by c^clisation in aqueous acetone 
catalysed with pyridinium tosylate gave Compound XX-110. Nr=231; *H NMR: 6 
L4(3H,t); 2.50(2Rm); 2.95(2aq); 3.3(2Ht); 4,2^.4(lH,m); 8.29(lH,s) (oil). 

(iii) 3<4,4-difluorobut-3-enylthio>6-methyl-l^,4-tria2dne-5(4H^ (Con?x)und XX:226) 
fiom pyruvic acid Nr=233; *H NMR (DMSO-d^): 5 2.05(3H,s); 2.30(2Rm); 
3.12(2H,t); 4.4^.6(lRm) (gum). 

Hie following compounds according to the invention were prepared using the above 
procedure with a 2,2-dichloro aldehyde in place of glyoxal: 

(iv) 3-(4,4-difluorobut.3-enylthio)-5-(l-methyl-ethyl>l^,4-lriazine (Con5X)und XX 15). 
Nr=245; »HNMR: 5 1.32(6Ild); 2.50(2Iim); 3.0(llim); 3.3(2^0; 420-4.40(1 am); 
8.82(lH,s) (oil) and the chromatographically faster-running isomer 3-(4,4-difluorobut- 
3-enylthio)-6-(l-methyl-ethyl>L2,4-triazine (Compound XX Ivr=245; *HNMR: 
5 1.4(6H,d); 2.50(2Rm); 3.18.3.35(3Rm); 4.20-4.40(lH,m); 830(llis) (oil) from 
2,2-dichloro-3-methyl-butanal. 

EXAMPLE XX.9 

Ihis Example illustrates a preparation of 5-dichloromethyl-3-(4,4-difluorobut-3- 
enylthio)-l^,4-triazine (Compound XX.65) from Compound XX52. 

Conpound XX52 (3.1g) and N-chlorosuccinimide (2g) wwe stined and heated 
together under reflux in caiix)n tetrachloride (40cm^) for 1 hour. The mixture was allowed to 
cool and stixred at the ambient temperature for 4 hours. Solvent was removed by cvapmadon 
under reduced pressure and the black tarry residue was suspended in diethyl ether (40cm^) 
and passed through a bed of hi-flo filter aid. Insoluble material was washed with fiirther 
diethyl ether and the combined solutions were evirated under reduced pressure. The 
residue was purified by chromatography on silica, eluting with diethyl ether : hexane 1 : 1 
and the fractions containing product were evaporated under reduced pressure and further 
purified by preparative tic, eluting with 30% diethyl ether in hexane to give Confound 
XX:65 (0.2g). 'H NMR: 5 2.50(2Rm); 3.3(2Rt); 4.20^.40(1 lim); 6.50(lH,s); 9.37(lRs); 
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(oil). 

EXAMPLE XX. in 

This Example illustrates a preparation of 3<4,4-cUfluoit)biit-3-enylsxiifoiiyl)-5-prppyl- 
1^,4-triazine (Conpound XX28) from Compound XX.27. 

Con?x)und XX.27 (0.2g) was stiired at 5°C in dicfalorometiiane (5an^) and 3-diloro 
peri»izoic acid (0.282g, 2 equiv.) was added. Stirring continued for 18 hours at the ambient 
tenqDOXiture. Hie reaction was quenched by the addition of a saturated aqueous solution of 
sodium bicaifoonate and the product was extracted into dichloromtthane. Hie organic phase 
was sqjarated washed with saturated brine and dried (MgS04). After filtration and 
concentration by evaporation under reduced pressure, there was obtained an oil v^ch was 
purified by chromatography on silica gel using 3 : 7 ethyl acetate : hexane as eluant to give 
Compound XX28 (0.187g). Ivr=277; 'HNMR: 5 1.0-l.l(3Ht); 1.8-1.95(2H,m); 2.6- 
2.7(2H,m); Z9.3.0(2H,t); 3.7-3.8(2H,t); 4.2-4.4(lH,m); 9.3(lH,s); (oil). 

The following compounds according to the invention were prepared by the above 
procedure, using 1.75 equivalents of oxidant: 

(i) 3-(4,4-difluorobut-3-enylsulfmyl>5-methyH,2,4-triazine (Compound XX53); 
lVr=233; >HNMR: 5 2.35-2.7(2Iim); 2.75(3^5); 3.2-3.4(2H,m); 4.2^.35(lHm); 
9.25(lH,s); (oil) and 3-(4,4-difluorobut-3-enylsulfonyl)-5-mcthyH^,4-tria2ine 
(Compound XX54); MH"=250; »H NMR: 5 2.6-2.7(2H,m); 2.8(3H,s); 3,7.3.8(2H,t); 
4.25^.4(llim); 9.35(lRs); (oil) from Compound XX52. 

(ii) 3<4,4-difluorobtrt-3-enylsulfinyl>6-methyl-l,2,4-triazine (Con^ 

Mir=234; NMR: 5 2.3-2.75(2Hm); 2.85(3H,s); 3.2-3.4(2H,m); 4.15-4.3(lH,m); 
8.7(lH,s); (oil) and 3-(4,4.difluorobut-3-enylsulfonyl)-6-methyM A4-tria2ine 
(Con^und XX 118); MH^=250; *H NMR: 5 2.6.2.7(2H,m); 2.9(3H,s); 3.65- 
3.75(2H,t); 4.2^.4(lH,m); 8.75(lH,s); (oil) from Con?)ound XX116. 

EXAMPLE XXT l 

This Example illustrates a prq)aration of 2-(4,4-difluorobut-3-OTylthio>13,5-triazine 
(Compound XXI.l). 

(4,4-difluorobut-3-enyI)-thiourea (as its 4-methyl-benzenesulfonate salt) (0.9g) and 
13,5-triazine (0.2 16g) were heated together under reflux in ethanol (20cm^) for 4 hours. The 
reaction mixture was cooled and the solvent was removed by evs^ration to give a solid 
^^iiich was triturated with hexane. The hexane-soliible material was recovered by evs^xsration 
under reduced pressure. This gave Compound XXI (0.4g). M^=203; *H NMR: 5 
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2.45(2Ilm); 320(2Rt); 4.20-4.40(lRm); 8.82(2Rs); (oil). 

The compounds of formula (I) are nematicidal and can be used to control nematodes 
in plants. Thus, in a fiirther aspect of the present invention, there is provided a method of 
killing or controlling nematodes, which conprises applying a compound of fomiula (I) to the 
nematode. 

The temi "controlling" extends to nonrlethal effects which result in the prevention of 
damage to the host plant and the limitation of nematode population increase. The effects 
m^ be the result of chemical induced disorientation, immobilisation, or hatch prevention or 
inducdon. The diemical treatment may also have deleterious effects on nematode 
developmmt or reproduction. 

The conpounds of the presmt invention can be used against bo& plant parasitic 
nematodes and nematodes living freely in the soil. 

Exanqiles of plant-parasitic nematodes are: ectoparasites, for example, :?Qphinema 
grp., Longidorus spp., and Trichodorus spp .; semi-parasites, for example, Tylenchulus spp .; 
migratory endoparasites, for example, Pratvlenchus spp.. Radopholus spp. and Scutellonema 
SBp.; sedentary parasites, for example, Hgtgrpdera spp., Globodera spp. and Meloidogyne 
ggj.; and stem and leaf endoparasites, for exanple, Ditylenchus spp ., Aphelenchoides spp . 
and Hirshmaniella spp . 

The conqxjunds of formula (I) also display activity against different types of 
nematodes including cyst nematode. 

The compounds of the present invention also exhibit activity against other pests of 
growing and stored agronomic crops, forestry, greenhouse crops, ornamentals, nursoy crops, 
stored food and fibre products. These pests include: 

Heteroptera/Homoptera including MygW pgrsicae. Aphis gossypii. Aphis fahae. 
RhopalOSiphlim padi, Aonidiella spp.. Trialeurodes spp,. Bemisia tabaci. Nilapanrata lugens. 

Ngphotgttix cincticgps, Nezara vjridtila. Pysdgrcus.suturcllns, E^sdercus fasciatu&and Lygus 

lineoralis. 

Diptera including Ceratitis gapjtata, Tjpula spp., Oscinglla frit, Liriomyza spp., Dslia spp., 

and Peromya spp. 

Lepidoptera including Pieris brassicae. Plutella xylostella. Spodoptera littoraKs and other 
Spodoptera spp., Heliothis virescens and other Heliothis and Helicoverpa spp., and OlilQ 
j^odlus. 

Colepptera including Phaedon cochleariae. Diabrotica spp., Agrotis spp., and Leptinotarsa 
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decemlineata- 

Blattodea including Blattella germanic^, Periplaneta americana, and Blatta orientalk: 
Orthoptoa including Chortiocetes terminifera. Schistocerca spp., LOQista spp. and 
Scapteriscus spp.. 

Acari including Panonvchys ulmi, Panoychus gitri, Tetranychiis inticae^ Tetranychm 

cmnabarimiS^ Phvllocopmita oldvnra. and Brevipalpus spp. 

The conqxnmds can also be used against livestock, household, public and animal 
health pests such as: 

Siphonaptera including CtenQcq?ba|ides felip, Ctenocephalides canis. Xenopsvlla cheopis. and 

Pulgx iiritara?> 

Mallophaga including Menopon gallinae. and Cuclotogaster heterog raphus. 

Anoplura including Pedjgylug hmmanw c^itis, Pediculus humanus humanus, and Phthirus 

pubis . 

Diptaa including Musca domestica, Aedes aegvpti. Anopheles gambiae. Culex 
quinqugfasciatW>, Chrysop^ di3calig, and Tabanus nigrovittatus. 
Sarcophagidae including SargQphaga hagmoiThQid^lis and WohlfahTtia magnifica. 
Calliphoridae including Lugjlja cuprina and Cordvlobia anthropophaga . 
Oestridae including Oestrus ovis . 

Generally, the compounds may be used to combat and control pests injurious to 
and/or associated with the transmission of diseases of man and animals. The pests which may 
be combated and controlled by the use of the compounds of the invention parasitic nematodes 
of animals, including mammals, which may be found in the gastrointestinal tract, the air 
passages or blood vessels of the respiratory tract and the heart, together with the associated 
blood vessels. 

The con^unds of formula (I) may be used to treat vertebrates, such as mammals (for 
example, man, pigs, 3heep, cattle, equines, cats and dogs), birds (for exanqjle, diicken, dudes, 
turkeys, geese, canaries and budgerigars), and fish (for example, salmon, trout and 
ornamental fish). 

The nematode and other pests may be killed/controlled by applying an effective 
antiount of one or more of the compounds of the present invention to the oivironment of die 
pests, to the area to be protected, as well as directly on the pests. 

In order to ^ply the compound to the locus of the nematode, insea or acarid 
pest, or to a plant susceptible to attack by the nematode, insea or acarid pest, the conqx)und 
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is usually formulated into a composition which includes in addition to the ccmpoimd of 
formula (I) suitable inert diluent or cairier materials, and/or surface active agents. Thus in 
two further aspects of the invention there is provided a nematicidal, insecticidai or acaricidal 
composition conprising an effective amount of a compound of formula (I) as defined herein 
and an inert diluent or carrier material and optionally a sur&ce active agent 

The amount of composition generally applied for the control of nematode pests gives 
a rate of active ingredient from 0.01 to 10 kg per hectare, preferably from 0.1 to 6 kg per 
hectare. 

Hie conpositions can be applied to the soil, plant, seed, or other area to be protected, 
to the locus of the pests, or to the habitat of the pests, in the forai of dusting powdas, 
wettable powders, granules (slow or fast release), emulsion or suspension concentrates, liquid 
solutions, emulsions, seed dressings, fogging/smoke formulations or controlled release 
con9X)sitions, such as microencapsulated granules or suspensions. 

Dusting powders are formulated by mixing the active ingredient with one or more 
finely divided solid carriers and/or diluents, for example natural clays, kaolin, pyrophyllite, 
bentonite, alumina, montmorillonite, kieselguhr, chalk, diatomaceous earths, calcium 
phosphaies, calcium and magnesium carbonates, sulfur, lime, flours, talc and other organic 
and inorganic solid carriers. 

Granules are formed either by absorbing the active ingredient in a porous granular 
material for example pumice, attapulgite^ clays, fuller's earth, kieselguhr, diatomaceous earths, 
ground com cobs, and the like, or on to hard core materials such as sands, silicates, mineral 
carbonates, sulfates, phosphates, or the like. Agents which are commonly used to aid in 
impregnation, binding or coating the solid carriers include aliphatic and aromatic petroleum 
solvents, alcohols, polyvinyl acetates^ polyvinyl alcohols, ethers, ketones, esters, dextiins, 
sugars and vegetable oils, with the active ingredient. Other additives may also be included, 
sudi as emulsifying agents, wetting agents or dispersing agents. 

Microencapsulated formulations (microc^sule suspensions CS) or o^er controlled 
release formulations may also be used, particularly for slow release over a period of time, 
and for seed treatment. 

Alternatively the compositions may be in the form of liquid prq>ai ati (Mis to be used as 
dips, irrigation additives or sprays, vMch are generally aqueous dispersions or emulsions of 
the active ingredient in the presence of one or more known wetting agents, dispersing agents 
or emulsifying agents (surfece active agents). The compositions wiiich are to be used in tiie 
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form of aqueous dispersions or emulsions are generally supplied in the form of an 
emulsifiable concentrate (EC) or a suspension concentrate (SC) containing a higji proportion 
of the active ingredient or ingredients. An EC is a homogeneous liquid con^sition, usually 
containing the aaive ingredient dissolved in a substantially non-volatile organic solvent. An 
SC is a fine particle size dispersion of solid active ingredient in water. To ^ly the 
conomtrates they are diluted in water and are usually applied by means of a spray to lhc area 
to be treated. For agricultural or horticultural purposes, an aqueous preparation containing 
betwem 0.0001% and 0.1% by weight of the active ingredient (^^proximately equivalent to 
from 5-2000g1ia) is particularly useful. 

Suitable liquid solvents for ECs include methyl ketone, m^yl isobutyl ketone, 
cyclohexanone, ^lenss, toluene, dilorobenzene, paraffins, kwosene, wiiite oil, alcohols, (for 
exanqjle, butanol), methylnqjhthalene, trimethylbenzaie, trichloroethylene, 
N-methyl-2-pyrrolidone and tetrahydrofiirfuryl alcohol (THFA), 

Wetting agents, dispersing agents and emulsifying agents may be of fee cationic, 
anionic or non-ionic type. Suitable agents of the cationic type include, for exanple, 
quaternary ammonium compounds, for example cetyltrimethyl ammonium bromide. Suitable 
agents of the anionic type include, for exan^jle, soaps, salts of aliphatic monoesters of 
sulfuric acid, for example sodium lauiyl sulfate, salts of sulfonated aromatic compounds, for 
exanqjle sodium dodecylbenzenesulfonate, sodium, calcium or ammonium lignosulfonate, or 
butylnaphthalene sulfonate, and a mixture of the sodium salts of diisoprppyl- and 
tiiisopn^yln^hthalene sulfonates. Suitable agents of the non-ionic type include, for exan^le, 
the condensation products of ethylene oxide with fatty alcohols such as oleyl alcohol or cetyl 
alcohol, or with alltyl phenols such as octyl phenol, nonyl phenol and octyl cresol. Other 
non-ionic agents are the partial esters derived from long chain fetty acids and hexitol 
anhydrides, the condensation products of the said partial esters with ethylene oxide, and the 
lecithins. 

These concentrates are often required to withstand storage for prolonged periods and 
after sudi storage, to be capable of dilution with water to form aqueous preparations vMch 
remain homogeneous for a sufficient time to enable them to be q)plied by conventional spray 
equipment. The concentrates may contain 1-8S% by weight of the active ingredient or 
ingredients. When diluted to form aqueous preparations such preparations may ccxntain 
varying amounts of the active ingredient depending upon the purpose for whidi they are to 
be used. 
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The compounds of formula (I) may also be fomiulated as powders (dry seed treatment 
DS or water dispersible powder WS) or liquids (flowable concentrate FS, liquid seed 
treatment LS), or microcapsule suspensions CS for use in seed treatments. The foraiulations 
can be applied to the seed by standard techniques and through conventional seed treaters. In 
use the con5X)sitions are applied to the nematodes, to the locus of the nematodes, to the 
habitat of the nmiatodes, or to growing plants liable to infestation by the nematodes, by any 
of the known means of applying pesticidal compositions, for exanple, by dusting, spr^ing, 
or incorporation of granules. 

The con5X)unds of the invention may be the sole active ingredient of the coix9X>sition 
or they may be admixed with one or more additional active ingredients such as nematicides 
or agents which modify the behaviour of nematodes such as hatching factors, insecticides, 
^ergists, herbicides, fimgicides or plant growth regulators where appropriate. 

Suitable additional active ingredients for inclusion in admixture with the con^unds 
of the invention may be compounds whidi will broaden the spectrum of activity of the 
con9X)unds of the invention or increase their persistence in the location of the pest They 
may synergise the activity of the con^>ound of the invention or complement the activi^ for 
exarr^Dle by increasing the speed of effect or overcoming repellency. Additionally 
multi-conponent mixtures of this type may help to overcome or prevent flie development of 
resistance to individual components. 

The particular additional active Jngredient included will depend upon the intended 
utility of tfie mixture and the type of complementary action required Examples of suitable 
insecticides include the following: 

a) Pyrethroids such as permethrin, esfenvalerate, deltamethrin, cyhalothrin in particular 
lambda-cyhalothria bifenthrin, fenpropathria cyfluthrin, tefluthrin, fish safe 
pyrethroids for example ethofenprox, natural pyrethrin, tetramethrin, s-bioallethrin, 
fenfluthrin, prallethrin and 5-benzyl-3-furylmethyl-(EHlR.3S>2,2-dim^yl- 
3-(2-oxothiolan-3-ylidenemethyl) cycloprop)ane carboxylate; 

b) Qrganophosphates such as profenofos, sulprofos, methyl parathion, aziiqjhos-methyl, 
demeton-s-methyL heptenophos, thiometon, fenamiphos, monocrotophos, triazophos, 
methamidophos, dimethoate, phosphamidon, malathion, chloropyrifos, phosalone, 
terbufos. fensulfothion. fonofos, phorate, phoxim, pyrimiphos-methyl, 
pyrimiphos-ethyl, fenitrothion or diazinon; 

c) Carfoamates (including ar\'l carbamates) such as pirimicarb, cloethocarfo, carbofiiran. 
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fiirathiocarb. ethiofencarb. aldicarb, thiofurox, carbosulfan. bendiocarb, fenobucarb, 
propoxur or oxamyl; 

d) Boizoyl ureas such as triflumuron. or chlorofluazuron; 

e) Organic tin compounds such as cyhexatin, fenbutatin oxide, azoeyciotin; 

f) MaCTolides such as avermectins or milbemycins, for exanq^le such as abamectin, 
ivermectin and milbemycin; 

g) Hormones and pheromones; 

h) Qrganochlorine compounds such as benzene hexachloride, DDT, endosulphan, 
chlordane or dieldrin; 

i) Amidines, such as chlordimefomi or amitraz 
j) . Fumigant agents; 

k) Nitromethylenes such as imidacloprid. 

In addition to the major chemical classes of insecticide listed above, other insecticides 
having particular targets may be en^Dloyed in the mixture if appmpnatc for the intaided 
utility of the mixture. For instance selective insecticides for particular crops, for example 
stemborer specific insecticides for use in rice such as cart^ or bi^3tx>fezin can be enq)lqyed. 
Alternatively insecticides specific for particular insect species/stages for exan^le 
ovo-larvicides such as clofentezine, fiubenzimine, h«ythiazox and tetradifon, motiliddes 
such as dicofol or propargite, general acaricides such as bromopropylate, diiorobomlate, or 
growdi regulators such as hydramethylnon, cyromazine, methoprene, chlorfluazuron and 
diflubenzuron may also be included in the compositions. 

Exanq^les of suitable synergists for use in the compositions include piperonyl 
butoxide, sesamax, safroxan and dodecyl imidazole. 

Suitable herbicides, fungicides and plant-growth regulators for inclusion in the 
con^sitions will depend upon the intended target and the effect required. 

An exanple of a rice selective herbicides wiiich can be included is propanil, an 
exanq)le of a plant growth regulator for use in cotton is "Fix", and exanqjles of fungicides for 
use in rice include blasticides such as blasticidin-S. The ratio of the compound of the 
invention to the other active ingredient in the composition will dq^end upon a numbo- of 
factors including type of target, effect required from the mixture etc. However in general, 
the additional active ingredient of the composition will be sailed at about the rate as it is 
usually eniployed or at a slightly lower rate if synergism occurs. 
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E XAM PLE 1 

The activity of compounds of formula (I) according to the invention was detemiined 
using a variety of pests. The pests were treated with a liquid composition containing 500 
^ parts per million (ppm) by weight of the compound unless otherwise stated. Ihe 
con^sitions were made by dissolving the conpound in acetone : ethanol (50:50) mixture 
and diluting the solutions with water containing 0.05% by wei^t of a wetting agent sold 
under the trade name "Synperonic" NP8 until the liqtud composition contained the required 
concratration of the confound. "Syiperonic" is a Registered Trade Mark. 

The test procedure adopted with regard to each pest was basically the same and 
conpised supporting a number of the pests on a medium wiiidi was usually a host plant or a 
foodstuff on wiiich the pests feed, and treating either or both the medium and the pests with 
the coinpositions. The mortality of the pests was then assessed at periods usually varying 
from one to three days after the treatment 

The results of the tests are presoited in Table A for each of the confounds. The 
results indicate a grading of mortality designated as A, B or C herein A indicates less than 
40% mortality, B indicates 40-79% mortality and C indicates 80-100% mortality; - indicates 
that either the conpound was not tested or no meaningful result was obtained. 

Information regarding the pest species, the support medium or food, and the type and 
duration of the test is given in Table B. The pest species is designated by a letter code. 

TABLE A 

Compound SPECIES (see Table B) 
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TABLE B 
TEST SPECIES 

Tetranvchus urticae 
(spider mite) 
N/^mis persicae 
(green peach sphid) 
Masca domestica 
(houseflies - adults) 

Heliothis viresggns 
(Tobacco budworm - larva) 
Spndnptera evipiia 
(lesser annywmn - larva) 



SUPPCWT 
MEDIUIWPCXH) 
Fiendi bean leaf 

Chinee 
Cabbage leaf 
Cotton wool/ 
sugar 
Soya leaf 

Cotton leaf 



TYPE C*" 

TEST 

Contact 

Contact 

Contact 

Residual 

Residual 



DURATION 

(days) 

3 

3 

2 

5 

5 
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DB 



Diabrotica balteata Filter paper/ 

(banded cucumber beetle maize seed 
- larva) 



Residual 



9 



"Contact" test indicates that both pests and medium were treated, and "Residual" 
indicates that the medium was treated before infestation with the pests. 



This Exanq^Ie further illustrates the pesticidal activity of compounds of fcnmula (I) 
accOTding to the invention. 

In Table Q ilirther results are given for the activity of test conqx)unds against four 
species, at various rates of ^plication. The test procedures and details for tests TU 
(Tetranychnsigtisa& contact), MPa rMvzus persicae. contact) and DB /THahrp^r^i haltpgffp, 
contact) are as described in Exanple 1 and Table B. Application rates are shown in the 
Table heading for each test type. The test procedure for test MPb (N/^yzus persicae. systemic) 
was as follows: 

Upward systemicity of the test con^unds was evaluated against the peach potato 
Bphid, My7U5i persicae by soil drenching 2-3 week old radish plants (cv. Cherrybelle) at 
lOppm or 2.5ppm. Plants with 1st true leaves proximately 2 x 1 cm were used The 
cotyledons, growing point and 1 true leaf were removed The soil was covered with a clear 
lid 12-18 mature aptnds were added to each plant 1 day before treatment On the treatment 
d^, each pot was placed in a 250cm^ plastic pot with a fluon band to prevent ^hid escqje. 
Each pot was treated with lOcm^ of chemical in aqueous solution (prepared in 1% edianol 
and acetone (1:1) and 0.01% Synperonic NP8 - IQ Chemicals and Polymers). Eadi 
treatment was rqjlicated 3 times. The treated plants were transferred to a constant 
envirorunent room at 20°C, 60% relative humidity and a 16 hour photoperiod The mortality 
was assessed at 3 and 5 days after treatment. 

Activity against the root knot nematode, Meloidogyne incog nita (MI), was evaluated 
by q>plying the candidate nematicide as a drench solution to 2 week old cucumber plants 
(cultivar Telegraph) and infesting the soil with nematodes. 10 cirf of an aqueous solution of 
the test compound, (prepared in 1% ethanol and acetone (1:1) and 0.05% Syi^wonic NP8 - 
IQ Chemicals & Polymers) was added to each plant such that the final soil concentration 
was 2 ppnL Each treatment was rq^licated twice. The cucumber plants were inoculated 48 
hours after treatment with a 2 cm^ suspension of fieshly hatched juveniles at a concoitradon 



EXAMPLE 2 
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of 350 nematodes per cm^ The test was maintained at 25°C with a 16 hour photoperiod for 
9 days. The roots of each plant were assessed for percentage root-knot reduaion relative to 
an untreated, infested control and the results are recorded in Table C as % knot induction 
compared to the control. 

The results in Table C for the four species otiier than MI are cjqsresed as % Control 
observed A dash indicates that either the conqx)und was not tested or that no meaningfiil 
result was obtained. 
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EXAMPLE 3 

The spectrum of nematicidal activi^ of cotipounds according to the invention was 
investigated in contact ass^s in the presence of soil and a host plant. Greatest activity was 
seen against Meloidogvne incognita. Globodera rostochien<;i<; Pratvlenchus hrachvurus- 
Tvlenchorhvnchus clavtoni. Hoplolaimas columhus and Radopholus similis. Adequate activity 
was seen against Rotvlenchulus reniformis. anri Rplnnnlajm^if; ffmpirfflWlfmr^ 

The following exan^les dononstrate formulations swtable for £q>plying the compounds of 
the present invention. The amount of ingredient is eaqnessed in parts by weight or grams per 
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This exaniple demonstrates granules suitable for soil application. The granules can be 
made by standard techniques such as inpregnadon, coating, extrusion or agglomeration. 



%w/w 

Inpregnated granule : Active ingredient 5 

Wood Rosin 2.5 

C^psum granules 92.5 
(20-40 mesh) 

Coated granule : Active ingrediait 0.5 

^Solvesstf* 200 0.4 

Calcium carbonate granules 99.1 
(30-60 mesh) 

Slow release granule : Active ingredient 10 

Polyvinylac^ate/vinyl 5 
chloride copolymer latex 

Attapulgus granules 85 



EXAMPLES 

This Exan^jle demonstrates formulations for use as a spray. The conpounds can be 
formulated as wettable powders, water dispersible granules, suspension concentrates, 
emulsifiable concentrates, emulsions or microcapsule suspensions for s^lication diluted in 



water. 

sa 

Emulsifiable concentrate: Active ingrediait 250 

Calcium dodecyl- 50 
benzene sulfonate 

Nonyl phenol etho^late 50 

Alkylbenzene solvent to 1 litre 

Wettable powder Liquid active ingredient 40 

lignosulfonate dispersant 5 

silica 25 
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sodium lauryl sulfate 3 

china clay (kaolin) 27 

Microcapsule suspension: Liquid active ingredient 250 

toluene diisocyanate 10 

polymethylene polyphenyl 20 
isocyanate 

nonyl phenol ethoxylate 6 

lignosulfonate dispersant IS 

xanthan gum 1 

bentonite 10 

biocide 'Proxel** 0.1 

sodium caifoonate 5 

watCT to I litre 
The microc^sule suspensions can be used as a spray, soil drench or as an 
intemiediate to prepare slow release granules for plication to the soil. 

sa 

Suspension concentrate : Solid active ingredient 400 

lignosulfonate dispersant SO 
sodium lauiyl sul&te 30 
xanthan gum 1 
biocide ^ProxeF* 0.1 
bentonite 10 
water to 1 litre 

EXAMPLE (> 

This Example demonstrates formulations suitable for use as seed treatments in 
convoitional qplication machinery. 

%w/w 

Dry seed treatment : Active ingredient 20 

dodecyl benzene 3 
Rubine Toner (dyestufi) 2.7 
Talc 53.3 
Silica to 100% 

The suspension concentrate and microcapsule suspension of Example 5 can be used as 
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flowable concentrates for seed treatment. 

EXAMPLE? 

This Exanple demonstrates the formulation of the con^xiunds for electrostatic 
spraying. 

Active ingredient 200 
N-methylpyrrolidone 50 
Soyabean oil 120 
^Solvesso'* 200 to 1 litre 

EXA MP LES 

This Exanple demonstrates a formulation suitable for use as a bait 

%w/w 

Active ingredient 0.25 
Icing sugar 99.65 
Butylated hydroxy toluene 0.10 
EXAMPLE 9 

This Example demonstrates a formulation suitable for use as a bolus. 





mg 


Active ingredioit 


1300 


Sodium starch glycoUate 


300 


Mcrocrystalline cellulose 


1200 


Lactose 


2920 


Povidone 


250 


Magnesium stearate 


30 



EXAMPLE 10 

This Exanq^le demonstrates a formulation suitable for use as an injectable suspmsion. 

mg 

Active ingredient 40 
Sodium metabisulfite 1 
Polysoibate 80 1 
Sodium methyl hydro^Q^benzoate 2 
Water to 1ml 
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EXAMPLE 1 1 

This Example demonstrates a fomiulation suitable for use as an injectable solution. 

mg 

Active ingredient 20 
Sodium citrate 6 
Citric acid 1 
Sodium chloride 7 
Chlorcresol 1 
Water to 1ml 
RMMPLE 12 

Hiis Example demonstrates a formulation suitable for use as an oral suspension. 





& 


Active ingredient 


100.0 


Polysorbate 80 


2.0 


Xanthan gum 


5.0 


Colloidal silicon dioxide 


10.0 


Methyl hydro^^benzoate 


1.5 


Citric acid monohydrate 


10.0 


Sodium citrate 


10.0 


Purified water to 


1000.0ml 
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CHEMICAL FORMULAE 
(IN DESCRIPTION) 




(XX) 

(XXI): 



R« 




(XIX) 
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CHEMICAL FORMULAE 
(IN DESCRIPTION) 



R - SH (XXIII) 
CF2»CHCH2CH2L (XXIV) 

CF2=CHCH2CH20S02R'* (XXV) 
CF2»CHCH2CH2Br (XXVI) 

R . L (XXVII) 

CF2SCHCH2CH2SH (XXVUI) 

R - NH2 (XXDC) 

(CF2bCHCH2CH2S)2 (XXX) 
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Claims 

1 . A conpound of formula (I), 
R-S(0)nCH.CH2CH=CF2 

or a salt thereof, wherein n is 0, 1 or 2: and R is a group of formula (11) to (XXI), 



R* R' 

(II) 


R* R' R' R* 
(III) (IV) 


R' R* 

(V) 


5 

_<VI) (VII) 


R* 

I 




( VIII ) 

R' 

(XI) 


(IX) (X) 
(XII) (x>") 
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(XX) 

(XXI) 



vsiierein: 

the S(0)nCH2CH2CH=<T2 ffovp is at least one of Rl (yAien attached to a carbon 
atom), R2, R3, R4, R5 or R6; 

Rl (when attached to a carbon atom), RZ R3, R4, R5 and R6 are eadi independently 
hydrogen, optionally substituted alkyl, optionally substituted alkenyl, alkynyl, cycloalkyl, 
alkylcycloalkyi, alkoxy, alkenyloxy, allgmyloxy, hydroj^alkyl, alkoj^ralkyl, optionally 
substituted aryl, optionally substituted aiylalkyl, optionally substituted heteroaiyl, optionally 



m 
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substituted heteroaiylaUc/1, optionally substituted aiyloxy, optionally substituted aiylalkoxy, 
opticmlly substituted aiylo^o^aUQ^l, optionally substituted heteroaiyloxy, optionally 
substituted heteroaiylalkoxy, optionally substituted heteroaiyloxyallQrl, haloalkyl, haioalkenyl, 
haloaHkynyl, haloalko>Q', haloalkenyloTO', haloaU^ylo}^', halogen, tQ^droxy, cyano, nitro, 
-NR7R8. -NR7COR8, -NR7CSR8, -NR7S02R8, -N(S02R7XS02R8), -COR7, -CQNR7R8, - 
aIkylCONR7R8, -CR7NR8, -COOR7, -OCOR7, -SR7, -SOR7, -S02R7, -alkylSR7, - 
aIkylSOR7, -alkylS02R7, -OS02R7, -SQ2NR7R8, -CSNR7R8, -SiR7R8R9, -OCH2CQ2R7, 
-OCH2CH2C02R7, -CONR7S02R8, -alkylCONR7SQ2R8, -NHCONR7R8, -NHCSNR7R8, 
or an adjacent pair of Rl, R2, R3, R4, R5 and R6 \vhen taken together foim a fused 5- or 
6-nienibered caifoocyclic or hetenx^dic ling; 

Rl (vAien attached to a nitrogen atom) is hydrogen, optionally substituted aSkyl, 
cycloalkyl, allg'lcycloalkyl, hydroxyall^l, alkoxyalkyl, optionally substituted aryl, optionally 
substituted aiylall^l, optionally substituted aryloxyalkyl, optionally substituted heteroaiyl, 
optionally substituted heteroaiylalkyl, optionally substituted heteroaiyloxyalkyl, haloalkyl, 
hydroxy, cyano, nitro, -NR7R8, -NR7COR8, NR7CSR8, -NR7COOR8, -NR7S02R8, - 
N(S02R7XS02R8), -COR7, -CONR7R8, -aIkylCONR7R8, -CR7NR8, -COOR7, -C)CX)R7, - 
SOR7, -S02R7, -alkylSR7, -alkylSOR7. -alkylS02R7, -OS02R7, -S02NR7NR8, -SR7, - 
SOR7, -S02R7, -CSNR7R8, -SiR7R8R7, -OCH2C02R7, -OCH2CH2C02R7, - 
CONR7S02R8, -alkylCONR7S02R8, - NHCOR7R8, or -NHCSR7R8; and 

R7, R8 and R9 are each independently hydrogen, optionally substituted alkyl, 
optionally substituted alkenyl, alkynyl, cptionally substituted aryl or optionally substituted 
aiylaUgrl, haloalkyl, haioalkenyl, haloalkynyl, halogen, or hydn»Qr. 

2. A conpound according to claim 1, vviierein: 

the -S(0)nCH2CH2CH=CF2 group is at least one of Rl (when attached to a carbon 
atomX R2, R3, R4, R5 or R6; 

Rl (\Aien attached to a carbon atom), R2, R3, R4, R5 and R6 are each independently 
hydrogen, optionally substituted Cl-6 all^rl, optionally substituted C2-6 alkenyl, optionally 
substituted C2-6 alkynyl, C3-6 cycloall^l, C4-7 alkylcycloalkyl, Cl-6 alkoxy, C2-6 
alkenylo?^, C2-6 alkynyloxy, Cl-6 l^drojcyalkyl, C2-6 monoalkojQ'all^l, C3-6 dialkoTgrall^I, 
ofttionally substituted C6-10 aiyl, optionally substituted C6-10 azyl-Cl-2 alkyl gmup, 
optionally substituted 5 or 6 membaed heteroaryl, optionally substituted 5 or 6 nnembered 
heteroaiyl-Cl-6 allQ'l, optionally substituted C6-10 aiylojty, qjtionally substituted C6-10 aryl- 




wo 95/24403 



PCTyGB95/00400 



- 187. 



Cl-2 alkoxy, C6-10 aryloxy-Cl-6 alkyl, optionally substituted 5 or 6 membered 
heteroaryloxy, optionally substituted 5 or 6 membered heteroaryl-Cl-6 alkoxy, 5 or 6 
membered heteroarylo^-Cl-2 all^rl, Cl*6 haloaUcyl, C2-6 haloalkenyl, C2-6 haloalkynyl, 
Cl-6 haloalkoxy, C2-6 haloalkenylo?^, C2-6 haloalkynyloxy, halogen, hydroxy, cyano, nitro, 
-NR7R8, -NR7COR8, -NR7CSR8, .NR7S02R8, .N(S02-R7)(S02-R8), -COR7, -CONR7R8, 
-Cl-6 alkylCONR7R8, -CR7NR8, -COOR7, -OCOR7, -SR7, -SOR7, -S02R7, -Cl-6 
aIkylSR7, .Cl-6 alkylSOR7, -Cl-6 aIkyl-S02R7-OS02R7, -S02NR7R8, -CSNR7R8, 
-SiR7R8R9, -OCH2C02R7, -OCH2CH2C02R7, -CONR7S02R8, -Cl-6 alkylCONR7S02R8, 
-NHCONR7R8, -NHCSNR7R8 or an adjacent pair of Rl, R2, R3 and R4 when taken 
together form a iiised S- or 6-mraibered caifoocyclic or heterocyclic ring 

Rl (yAicn attached to a nitrogen atom) is hydrogen, optionally subsdtuted Cl-6 aSkyl^ 
C3-6 cycloalkyl, C4-6 allc^lcycloalkyl, Cl-6 hydroj^allg^l, C2-6 mcmoalko?^alkyl, C3-6 
dialko^yall^l, optionally substituted C6-10 aryl, optionally substituted C6-10 aiyl-Cl-2 alkyl, 
optionally substituted C6-10 aryloxy-Cl-6 alkyl, optionally substituted 5 or 6 membered 
heteroaiyl, optionally substituted 5 or 6 membered hcteroaryl-Cl-2 alkyl, optionally 
substituted 5 or 6 membered heteroaryloxy-Cl-2 alkyl, Cl-6 haloalkyl, hydros, cyano, nitro, 
-CONR7R8, -Cl-6 alkylCONR7R8, - NHCOR7R8, -NHCSR7R8, -NR7R8, -NR7COR8, 
NR7CSR8, -NR7COOR8, -NR7S02R8, -N(S02R7)(S02R8), -COR7, -CCX3R7, -OCOR7, - 
OS02R7, -S02NR7N6, -S02R7, -SOR7, -CSNR7R8, -SiR7R8R7, -OCH2C02R7, - 
CX3ECH2CQ2R7, .CONR7S02R8, or -Cl-6 alkylCONR7S02R8; and 

R7, R8 and R9 are each independently hydrogen, optionally substituted Cl-6 all^l, 
optionally substituted C2-6 alkenyl, C2-6 aUgoiyl, Cl-6 haloalkyl, C2-6 haloalko^l, C2-6 
haloalkynyl, optionally substituted C4-6 aryl or optionally substitututed C4-6 aiyl-Cl-6 all^l, 
halogen or hydrQ?^^. 

3. A compound according to claim 2, herein vAicn any one of Rl to R6 is: 

- substituted alkyl, or contains a substituted alkyl moiety, it conqirises one or more 
substituents chosen from halogen, nitro, cyeno, -CCX)R7 or a salt thereof hydroxy, alkoxy, 

• alkoxyimino, alkoT^carbonyl, caifoomyl, mono- or di-allg^lcarbamoyl, amino, mono- di- 

alkylamino, acylamido, alkanesulfonyl and aiylsulfor^l; 

- substituted alkmyl, or contains a substituted alkenyl moiety, it conpises one or more 
substituents chosen from halogpi, COOR7 or a salt tiiereo^ hydroxy, nitro and cyano; 

- substituted aryl or heteroaryl, or contains a subsdtuted siyl or heteroaryl moie^, it 
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conqjrises one or more substituents chosen from alkvL alkoj^, haloalkyl, halogen, hydro>ty, 
ROOR7 or a salt thereof, aminosulfonyl. cyano and nitro. 

4. A conpound according to either of claims 2 and 3 ^^erein when any one of Rl to R6 
is -SR7, it is preferably optionally substituted Cl-6 alkylthio, C2-6 alkenylthio, C2-6 
alkynylfliio, Cl-6 haloall^l, C2-6 haloalkenylthio, C2-6 haloalkynylthio or C6-10 aiyhhio. 

5. A con^und according to claim 1 wherein: 

at least one of Rl (v^4ien attached to a carbon atom) is the -S(0)nCH2CH2CH=CF2 

group; 

Rl (when attached to a carbon atom) to R6 are each independently hydrogen; nitro; 
halogen; cyano; -CH=NOH; CM all^l; Cl-4 haloalkyl; Cl-4 aikmyl; Cl-4 haloalkoiyl; 
cyclqpropyl; hydroxy; Cl-4 alkoxy; C2-4 alko^alkyl; -COOH; C2-4 alkoxycarboiiyl; C2-4 
haloalkenyloxycarbonyl; -CONH2; mono or di-Cl-2 alkylaminocaibonyl; C2-4 
alkanecarbonyl; phenyl optionally mono- or di- substituted with groups independently diffien 
from halogen, nitro, Cl-4 alkyl, Cl-4 alkoxy or aminosulfonyl; -CONHS02-C1-4 alkyl; 
benzyl optionally mono- or di- substituted with groiqjs independently chosen from halogen, 
nitro, Cl-4 aikyl or Cl-4 alko?^; phenoxy optionally mono- or di- substituted with groiqps 
independently chosen from halogen, cyano, Cl-4 alkyl or Cl-4 alkoxy; amino optionally 
mono- or di- substituted with Cl-4 alkyl groups; -SH; Cl-4 all^lthio; benzyhhio optionally 
mono- or di- substituted with groups indqjendently chosen from halogen or Cl-4 haloalkyl; 
Cl-4 alkenylthio; C2-4 haloalkenylthio; a second S(0)nCH2CH2CH=CF2 groiq); Cl-4 
alkanesulfonyl; Cl-4 haloalkanesulfonyl; fluorosulfonyl; mono- or di- Cl-4 alkylsulfemoyl; a 
5 or 6 membered heteroaiyl group optionally substituted with halogen; or any adjacent pair 
forms a frised 5- or 6- caibocyclic or heterocyclic ring; and 

Rl (when attached to a nitrogen atom) is hydrogen; nitro; cyano; -CH=NOIt Cl-4 
alkyl; Cl-4 haloalkyl; cyclopropyl; hydrojQ^; -CCX3H; C2-4 alkoxycarbonyl; C2-4 
haloalkenyloxycarbonyl; -CONH2; mono or di-Cl-2 alkylaminocaibonyl; C2-4 
alkanecarbonyl; phenyl optionally mono- or di- substituted with groups independently chosen 
from halogea nitro, Cl-4 alkyl, Cl-4 alkoxy or aminosulfonyl; -CONHS02-C1-4 aOyl; 
benzyl optionally mono- or di- substituted with groups indq)endently diosen from halogen, 
nitro, Cl-4 aikyl or Cl-4 alkoxy; phenoxy optionally mono- or di- substituted with groi^ 
independently chosen from halogen, cyano, Cl-4 alkyl or Cl-4 alkoxy; amino optionally 



r 



# 
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mcmo- or di- substituted with CI -4 alkyl groups; -SH; CI -4 alkylthio; benzylthio opdonally 
mono- or di- substituted with groups independently chosen fiom halogen or CM haloall^l; 
CI -4 alkaiylthio; C2-4 haloalkenylthio; CI -4 alkanesuifonyl; Cl-4 haioalkanesulfonyl; 
fluorasulfonyl; m(»io- or di- Cl-4 all^lsul&moyl; a 5 or 6 membered heteroaiyl groiq> 
optionally substituted with halo^a 

6. A process for the preparation of a compound of any one of claims 1 to 3, where n is 
0, conpising reacting a compound of formula (XXEII) 

R-SH (xxm) 
with a conqx)und of formula (XXTV) 

CF2=CHCH2CH2L (XXIV) 
where R is as defined in any one of clsiims 1 to 3, and L is a good leaving groiq?. 

7. A process for the preparation of a con:qx)und of any one of claims 1 to 3, where n is 
0, con^xising reacting a con^Dound of formula (XXVII) 

R-L (XXVn) 
with a conpound of formula (XXVIQ) 

CF2=CHCH2CH.SH (XXVUI) 
where R is as defined in any one of claims 1 to 3, and L is a good leaving group. 

8. A process for the preparation of a conq)ound of any one of claims 1 to 3. ^en n is 1 
or 2, which conqsrises oxidation of the conespondingly sutetituted conqx)und of fommia (I) 
vAyen n is 0. 

9. An agricultural con^sition comprising a con^und of any one of claims 1 to 3 as 
the active ingredient in admixture with an agriculturally accqitable diluent or carrier. 

10. An agricultural composition according to claim 9, fixrther conpising a sur&ce active 
material. 



11. An agricultural con^sition according to either of claims 9 and 10, fiirther conqmsing 
at least one other active ingredient vMch is an insecticide, fimgicide, bacteridde. acaricide or 
otiier biologically active compound. 
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12. A process for prqjaring an agricultural composition of any one of claims 9 to 11, 
conqjrising admixing the compound of any one of claims 1 to 3 and the agriculturally 
accq>table diluent or earner. 

13. A method for killing or controlling nematode, insect or acarid pests conprising 
flying a con9x>und of any one of claims 1 to 3, or a conposition of any one of claims 9 to 
11, to the pests, their habitat or a plant susceptible to attack by &e pests. 
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